


ps, 





et, 





{ 








JOURNAL OF GAS LIGHTING, 


WATER SUPPLY, & SANITARY IMPROVEMENT. 








(Reerwrenep as A Newsrarrn.] 














"Vor, XXXII. No. 791] 


LONDON, JULY 9, 1878. 


(307TH Year. os Price 6d. 








“GAS PURIFICATION 


Pg J 
s BY 


OXIDE OF 


COOKE BROS., 


26, 27, & 28, FENCHURCH SrT., 
LONDON, E.C. 


SPENT OXIDE PURCHASED IN 
ANY QUANTITY. 


GENUINE TORBAY PAINT 


And SPECIAL GASOMETER PAINT. 
Several Peize Mepats. EstaBiisHep over 20 Yeans. 
These Paints are now used in over 200 Country Gas- 

Works, and by all the — Gas Companies, on Gas- 


IRON. 





holders, Scrubbers, Purifiers, &c. Also used by the Admi- 
ralty, War Office, Railway Companies, Founders, &c. They 
prevent and arrest rust, and protect iron from the action of 


water, sulphurous and us exhalations ; do not crack, 
blister, or flake off; will cover tar effectually. 


The covering powers are considerabl gh ow those 
of any other Paint-—See ** Engineer,” Nov. 2, 
Supplied, mixed ready for use, or in paste, .. "jected. 


TORBAY PAINT COMPANY. 


PROPRIETORS : 


21, GREAT WINCHESTER STR. 
Worxs: BRIXHAM, TORBAY. 


THOMAS PROUD, 


BROOKFIELD GAS APPARATUS WORKS, 
103, ICKNIELD STREET EAST, BIRMINGHAM. 


CONTRACTOR FOR 


LAYING MAINS 
vv» oftas, Water, & Sanitary Purposes, 


AND MANUFACTURER OF 


WOOD GRIDS 


SCRUBBERS AN D PURIFIERS. 








OOWEN’S PATENT FIRE-CLAY RETORTS. 
JOSEPH COWEN and CO., 
BLAYDON BURK, BLAYDON-ON-TYRE, 


Were the only parties to whom a Pars Mepat was 
awarded at the Great Exnretrion of 1851, for “‘ Gas- 

Rerorts and oruee Ossecrs in Frrr-Ciay,” and they were 
also awarded at the INTERNATIONAL EXHIBITION o} 1862, 
the Prize Mepat for “ Gas-Retorts, Free-Bricks, &c., 

for Excetience of Quarry.” 

J.C, and Co, have been for many years the most exten- 
sive Manufacturers of Fire-Clay Retorts and Fire-Bricks 
in the Kingdom. Orders for Fire-Clay Retorts of all shapes 
and dimensions, and to fit an oa Mouthpiece, Fire- 
Bricks, and every other article in Fire-Clay, are promptly 
executed at Works as above, 

COWEN’S GARESFIELD COALS. 


Jos, Cowex & Co. are the only Manufacturers of Frex- 
Baicxs and Cray Rerorts at Brarpon Bgpy. 








JOHN RUSSELL AND 00., 


MITED, 
Established at the commencement of ' Gas Lighting. 


Bran S ecatine 
48, GREEK STREET, bg SQUAR 
83, Cx gre EPITALFIELDS; 
35, 36, 37, & 39 Y ORAN ANBY ROW, MANCHESTER. 
16, ELLIS COURT, AIRE STREET, LEE 


| LONDON. 


Manvpacrorres: ALMA TUBE WORKS, Wal AND 
OLD ar TUBE WORKS, WEDN Y. 
J. RB. [* Ld., are the original manufacturers of 


Wrought-I n Gas Tubes and Fittings, and Inventors of 
the LAP-WELDED TUBES for Locomotive and Marine 

oilers 

J. R. & Co., Ld., make all kinds of Tubes and Fittings 
for Gas, Steam, and Water; Gun-Metal Cocks, Stocks, 
and Dies; Galvanized Tubes and Hi h-Pressure Tubes, &e. 

Lists may be obtained on applica to 

CEE} Lonpon Orrtce: 


146, oh AB Ly 
234, UPPER THAMES STREET, LONDON, EC. 
JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUPACTURERS OF 


WET AND DRY GAS-METERS, 


LICENSERS AND “Ts or 





PATENT COMPENSATING METERS, 
STREET-LAMPS, &c., &c. 





EstaBiisHEep 1830. 


THOMAS PIGGOTT & cO., 
SPRING HILL, BIRMINGHAM, 


TELESCOPIC & ‘SINGLE GASHOLDERS 
CAST & WROUGHT IRON TANKS FOR DITTO 
And Gas Apparatus of every Description. 


Marine, Tubular, Cornish, Plain, Furnase, Saddle, and 
Range Boilers. 


SuGan, SaLTPETRE, AND ALL KINDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
Lonpon Acent—W. G. DAVE, ee Brabant Qourt, 

Philpot Lane, E 


J. & H. ROBUS, 


BUILDERS AND CONTRACTORS 
FOR THE 


ERECTION AND REBUILDING OF GAS 
AND WATER WORKS. 
ESTIMATES FREE 
FOR MAIN-LAYING AND GENERAL REPAIRS 


RETORT-SETTING A SPECIALITE, 


pa ~ IMPROVED RETORT-SETTINGS guaranteed 
a large amount of coal with a small 
r cent. of fuel. 
N.B,—All kinds of Fire Goods, &c., kept in stock for 
immediate delivery. Orders promptly attended to. 


BELL GREEN, CATFORD, 5.E. 


THE 
NITSHILL COMPANY'S 


DUKE OF HAMILTON’S 


LESMAHACOW 
CANNEL COAL. 


AGENT: 


JAMES M‘KELVIE, 
HAYMAREET, 

















EDINBURGH. 











PATENTEES OF THE 


NATIONAL STANDARD GASOMETERS “($ 


FOR THE ENGLISH GOVERNMENT 


AND OF THE DUPLICATE COPY 


Presented by Her Majesty's Government to the French Government, 


AND MANUFACTURERS OF 








FOREICN ACENTS. 
W. HOVEN & 








‘AND FOR THE GOVERNMENT OF THE NETHERLANDS, &% 


IMPROVED DRY GAS- METERS 7 
Warranted to Measure correctly & nottovary, f= 


RANELAGH WORKS, RANELAGH ROAD, PIMLICO, LONDON, 8. We 
236, GEORGE STREET, GLASGOW, & 30, LANCASTER AVENUE, MANCHESTER. 


SON, ROTTERDAM, 


neat t & McLAREN, MONTREAL 
MELBOURNE. 
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SILVER MEDAL, PARIS EXHIBITION, 1867. 


LLOYD AND LLOYD, 


ALBION TUBE-WORKS, BIRMINGHAM, 
COOMBS WOOD TUBE-WORKS, HALESOWEN, 


MANUFACTURERS OF 


WROUGHT-<-IRON TUBES AND FITTINGS, 


AND 


LAP-WELDED IRON AND HOMOGENEOUS METAL BOILER TUBES, 


UP TO FOUR FEET IN DIAMETER. 


London Offices: No. 4, Cloak Lane, Queen Street, E.C. 


Warehouses: London, Liverpool, Manchester, and Lille. 








JOSEPH AIRD, 
WELLINGTON TUBE-WORKS, TIPTON, STAFFORDSHIRE, 


MANUFACTURER OF 
EVERY DESCRIPTION OF TUBING, GAS, STEAM, HYDRAULIC TUBES AND FITTINGS, 
EITHER BLACK, GALVANIZED, OR ENAMELLED HOT WATER TUBES AND FITTINGS, 
CORE BARS, COILS, COCKS (IRON OR BRASS), 
CHANDELIERS, &c., GAS-FITTERS’@TOOLS, GAS TONGS, STOCKS, TAPS, DIES, &c., &c., 
HANDRAIL TUBINGS, IRON AND BRASS, PLAIN OR TWISTED, 
TELEGRAPH TUBES OR POLES, &c., &c. 


WELES, BIRCH, RYDE, and CO., Limited, 
HOYLAND SILKSTONE COLLIERIES, 


Near BARNSLEY. 
This Company is now in a position to raise 2000 tons per day of REAL OLD SILKSTONE GAS COAL. 


‘‘The quality of this Coal for Gas purposes, if equalled, is not excelled by any on record, and the Coke competes successfully with best 
Durham.’’—See Mining Journal, Aug. 11, 1877. 

Prices quoted to any Railway Station, or F.O.B. Hull, Grimsby, Goole, Keadby, Liverpool, and Fleetwood. 

Full particulars will be sent on application to above address. 


LIVESEY’S PATENT WASHER. 


This apparatus effects the most intimate contact between the liquor with which it is supplied and the gas passing through 
it, resulting in the complete removal of all particles of tar, increasing the ammonia strength of the scrubber and condenser liquor, 
and removing a large proportion of other impurities—notably, carbonic acid. The Washer is intended to work in conjunction 
with a scrubber. It occupies little space, and is inexpensive. It has been in successful constant use for nearly three years, 
does not become clogged with tar or corroded by the action of the liquor or gases, it gives three inches of pressure, and only 
needs a supply of liquor to keep it in regular action without any further attention. 














For Particulars and Prices apply to 
Messrs. DEMPSTER AND SONS, ELLAND, HALIFAX, for the North; 
Messrs. BAILEY, PEGG, AND C0O., Bankside, LONDON, S.E., for the South; 
Messrs. WILLEY AND CO., Commercial Road, EXETER, for West of England and South Wales; 
Or to the PATENTEE, 589, OLD KENT ROAD, LONDON, §.E. 


TAADE MARK THE MEDAL FOR 1862. 


‘The only Prize Medal awarded for TUBES & FITTINGS. 


CROWN TUBE-WORKS, 
WEDNESBURY, STAFFORDSHIRE. 
WAREHOUSE: SOUTHWARK STREET, LONDON. 


JAMES RUSSELL & SONS, LIMITED, 


PATENTEES & FIRST MAKERS OF WROUGHT-IRON TUBES, 
ONLY MAKERS OF HOMOGENEOUS METAL TUBES. 
MANUFACTURERS OF 
TUBES and FITTINGS for GAS, STEAM, and WATER; 
LAP-WELDED, LOCOMOTIVE, MARINE, and other BOILER TUBES; 
HYDRAULIC TUBES, BEDSTEAD TUBES, WELL TUBES, TELEGRAPH POSTS, COILS, &c.; 
GAS-FITTERS TOOLS, VALVES, COCKS, &e. 
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THOMAS PIGGOTT & CO., 


(Established 1822,) 
SPRING HILL, BIRMINGHAM. 


MANUFACTURERS OF 


TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DITTO; 


PURIFIERS, CONDENSERS, SCRUBBERS, RETORTS, VALVES; 
IMPROVED WROUGHT-IRON RETORT-LIDS, CROSS-BARS, & SCREWS; 
AND GAS APPARATUS OF EVERY DESCRIPTION. 


SOLE MANUFACTURERS OF LIVESEY’S PATENT CASHOLDER MAN-LID, 


By use of which Man-lid, inlet and outlet pipes can be examined and cleansed without loss of gas in crown of holder, 
or ingress of atmospheric air. 


ROOFS, GIRDERS, BRIDGES, AND BOILERS OF ALL KINDS. 
Drawings, Specifications, and Estimates supplied on application. 


London Agent: W. G. DAVIS, 2, BRABANT COURT, PHILPOT LANE, E.C. 
HALLETT’S 
PATENT ANTIMONY PAINT. 


MADE ONLY BY 
GEORGE HALLETT & (CO., 
296, ROTHERHAITHE, LONDON, S.E. 


This Paint having been in general use over sixteen years (especially in some of the principal Gas-Works), and proved itself the 
best light-coloured Paint produced for resisting the influence of vitiated atmospheres, it is important that its qualities should be more 

















‘widely known. Its advantages are that— 


It does not require DRIERS like other Paints. 

It does not poison the painter like white lead. No colic by its use. 

It has greater durability in colour, as sulphurous gases do not blacken it as they do white lead. 

It is of a light stone colour, and has a body equal to white lead, and as its specific gravity is so much less, it covers equally well 
one-third more surface, by which a great saving is effected; a similar economy arises from its use in steam and gas joints, for which 
purpose it is superior to white lead. 


COLSON’S PATENT ASCENSION-PIPE THROTTLE-VALVE. 


Tus Valve is designed to super- 
sede the hydraulic seal, and is 
intended to be placed immediately 
in or on the retort mouthpiece, or 
at such a distance therefrom as to 
be within reach of the workman. 
By the use of these Valves, the 
whole of the pressure is removed 
from the retorts, and a largely in- 
creased make of gas per ton ob- 
tained; the deposit of carbon is 
very slight, choked ascension- 
pipes are unknown, and the quality 
of the coke is improved. 

When the retort is being drawn 
or charged, the lever, which is 
attached to a Spindle and Throttle- 
Valve, is thrown over as shown 
by the dotted lines, thereby closing 
the ascension-pipe; but when the 
retort is sealed, the lever is placed 
in a vertical position, and a free 
way made for the gas to pass to 
the relieving main. 

. Upwards of one hundred of these Valves have been continuously at work during the past six months at the Windsor Street 
Works of the Corporation of Birmingham, and no difficulty has been experienced in working retorts fitted with them in combination 
with others worked in the usual way with the hydraulic seal. 


The following important testimonial has been received :— 
Corporation of Birmingham Gas Department, Windsor Street Works, Feb, 17, 1878, 








Messrs. STANFORD AND BEESLEY. 
Th Dear Sirs,—In reply to your inquiry, I beg to say that the Valves (Colson’s Patent) supplied by you in July last have given entire satisfaction. 
© retorts fitted with them are worked side by side with others having the ordinary dip-pipe, without any difficulty being experienced. 
Yours truly, (Signed) Cuaartes Hunt, 


For further Particulars, apply to 
Messrs. STANFORD and BEESLEY, 


General Engineers and Sole Makers of COLSON’S PATENT ASCENSION-PIPE THROTTLE-VALVE, 
89, DARTMOUTH STREET, BIRMINGHAM, 
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GAS PURIFICATION 


OXIDE OF IRON. 
GAS PURIFICATION & CHEMICAL Co, Lonrep, 


PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C. 


JOHN WM. O'NEILL, Managing Director. 


THE LANCASHIRE GAS-METER COMPANY, 


LIMITED, 


FALCON METER-WORKS, OLDHAM, 
MANUFACTURERS OF 





WET & DRY GAS-METERS, GOVERNORS, PRESSURE & EXHAUST REGISTERS ; 


ALSO THE 


IMPROVED 


COMPENSATING GAS-METER, 
HUNT’S PATENT. 


ROBT. DEMPSTER & SONS, 


GAS ENGINEERS, IRONFOUNDERS, AND CONTRACTORS, 
ROSE MOUNT IRON-WORKS, ELLAND, YORKSHIRE. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS; 


CONTRACTORS FOR THE 








ANO PARLIAMENTARY 


Oeriications conoucrsea §=EERECTION OF PUBLIC AND PRIVATE CAS-WORKS. 


Plans and Specifications Prepared, and Illustrated Catalogues forwarded on application. 


EDWARD E. CROMBIE & CO., 


INVENTORS AND PATENTEES 


OF THE 





FRICTIONLESS DRY GAS-METERS 
3 
ae » ene to Gas Companies and others that they are now prepared to supply these very superior Meters at the same prices as for the ordinary 
as- Meters. 


In the construction of this Meter, for which the best tin plates only are used, every mechanical contrivance has been taken advantage of successfully to 
reducé the friction to a minimum, which is amply proved by the fact that they are made to work upon only one-fortieth of an inch pressure. By an 
improvement also in their construction, a steadier light is obtained, and greater capacity than can be got from any other Meter in the market. No gas cau 
pass under the valves on any back pressure, as is the case with many other Dry Meters. : 
4 + Companies supplying gas through streets with heavy gradients, these Meters are invaluable, as much gas is saved from tho low pressure required 
o work them. 

ALL METERS ARE UPHELD FOR FIVE YEARS. 


METROPOLITAN WORKS, DIANA PLACE, EUSTON ROAD, LONDON, N.W. 





THE 


IMPERIAL METER COMPANY, 


LIMITED, 
KINGS ROAD, LONDON, N.W., 
Orrick; 115, VICTORIA STREET, WESTMINSTER, 8.W., 


MANUFACTURERS OF 


“WET” & “DRY” GAS-METERS IN IRON & TIN-PLATE CASES, 


STATION-METERS AND GOVERNORS, STREET-LAMP METERS, BOXES, AND 
REGULATORS FOR THE AVERAGE METER SYSTEM. 


Attention is called to their Dry Meters in Wood Cases, as used by the principal London Gas 
Companies. These Meters are especially suitable for seaport towns and for export. 


am. Company repair or convert every description of Wet Gas-Meters to De Castro and Burton’s 
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GEORGE ORME & CO., 


ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 


STATION-METERS, GOVERNORS, 


PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 


And every Description of Gas Apparatus. 





J.T. B. PORTER & CO., 


GAS ENGINEERS & MANUFACTURERS, 


IRONFOUNDERS AND CONTRACTORS, 


GOWTS BRIDGE WORKS, 
LINCOLN. 


LONDON OFFICES: 1, WESTMINSTER CHAMBERS, S.W. 


ESTIMATES FOR GAS-WORKS OF ANY SIZE. 
REFERENCES TO 500 WORKS ALREADY ERECTED. 


N.B.—All Communications to be addressed to the FIRM ONLY. 











J.% J. BRADDOCK, 


GAS ENGINEERS, 


GLOBE METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 


OF THE HIGHEST EXCELLENCE ONLY; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS; 


ROUND STATION -METERS, 
ON CAST-IRON STANDS, 


SH HHT TTT 


Try CO tn 


ee 





a 


WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COCKS, &c, 
GAS COOKING APPARATUS. 
Home and Foreign Orders promptly attended to. 


All Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock, 
Orders almost invariably despatched on the day of receipt. 


TERMS, &. ON APPLICATION, 





M. BREMOND’S NAPHTHALINE 
PROCESS. 


All negotiations respecting M. Brémond’s patented pro- 
cess for preventing Deposits of 


NAPHTHALINE 


in Gas Main and Service Pipes should be addressed to Mr. 
W.H. Bennert, 22, Great George Street, WeerTminsrer, 
S.W., or to M. Bremonp, Gas Engineer, Compania 
Madrilena de Alumbrado y Calefaccion por Gas, Mapaip, 
who may be consulted upon all matters connected with 
the Gas Industry. 


C. & W. WALKER’S 
W00D PURIFIER SIEVES, 


Which have now been used for fifteen years, and their 
advantages and durability fully established. They are made 
entirely by steam machinery in very large quantities ai 
the most moderate cost. 








MIDLAND IRON-WORKS, 
DONNINGTON, Neak NEWPORT, SHROPSHIRE, 
eg, FINSBURY CIRCUS, LONDON, 

ESTABLISHED IN 1860, 


BENJAMIN CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
THE IMPROVED 


woop = rIEVES 
GAS PURIFIERS & SCRUBBERS. 


PROVIDENCE WORKS, 
22, HERMES STREET, PENTONVILLE ROAD 
LONDON, N. 


gy VEMPSTER & SONS 











RENOWNED 


Wig WOOD SIEVES, 


WITH TAPER BARS, 
i” MADE BY MACHINERY 


CAPABLE OF MAKING 10,000 FEET 
/ERKLY, 


References to Hundreds of Firsi- 
Class Engineers. 


ROSE MOUNT IRON-WORKS, 
ELLAND, near HALIFAX, 


CATOPTRIC 
STREET 


LAMPS. 


The NEW PATTERN 
Is IN USE THROUGHOUT 
CHEAPSIDE. 









Mr. SKELTON, 
37, ESSEX STREET, 
STRAND. 


LAMP-PILLARS, © 


GAS-LAMPS, FOUNTAINS. 








Our New and Choice Designs for the above, with prices, 
are forwarded to any part of the world on receipt of twelve 
stamps. Estimates for work at home or abroad. 


W. T. ALLEN & CO, 


(Late Turner AND ALLEN), Established 1847, 
GAS & WATER ENGINEERS & CONTRACTORS, 
SOMERSET BUILDINGS, 
LAMBETH HILL, UPPER THAMES ST. 


(Late 203, Upper Thames Street), LONDON, E.C, 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRINC WORKS, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 


STEEL OF ALL DESCRIPTIONS, 
SCREW STOCKS, TAPS, AND DIES, SPANNERS 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY. 


LONDON WAREHOUSE: 
90, CANNON STREET, EC. 
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R. W. WINFIELD AND CO, = 


CAMBRIDGE STREET WORKS AND ROLLING MILLS, 


BIRMINGHAM. 


The following Medals have been awarded :— 


GRAND COUNCIL MEDAL, LONDON, 1851. | MEDAL, LONDON, 1862. 
GOLD MEDAL, PARIS, 1867, 


The only Gld Medal awarded for ‘‘ Apparatus and Processes for Heating and Lighting” by the Imperial Commissioners, 


MEDAL FOR PROGRESS, VIENNA, 1873. 
MANUFACTURERS OF BRASS AND COPPER SHEETS, 


TUBE AND WIRE, 


ROLLED METALS, LOCOMOTIVE AND CONDENSER TUBES, CYLINDERS; 
| Ornamental, Caper, and Cased Tubes ; 
TIN TUBES; 


GAS-FITTINGS, CHANDELIERS, 


BRACKETS FOR HEATING AND LIGHTING; 


METALLIC BEDSTEADS. 
@celestastical and Medixval Metal Workers. 
GENERAL BRASSFOUNDERS. 


REGISTERED TRADE MARK: , 
LONDON OFFICES & sHow-Rooms: § % W.W. & 00. 141, FLEET STREET, B.C. 
METALLIC OXIDE PAINT, 


Specially adapted for painting Iron and Woodwork in and about Gas-Works, as it is not affected by the ammoniacal gases always present, but will keep its 
olour and Hardness under the most trying circumstances; it forms a very hard surface, and effectually prevents iron from corroding ; it will not crack or 
blister, and resiste alike the heat of summer and the cold of winter. 


Used extensively throughout Lancashire, Yorkshire, and neighbourhood. Among our customers are the following :—The Manchester and Salford Corporations ; 
the Gas Companies at Rochdale, Sowerby Bridge, Halifax, Stalybridge, Blackburn, Leigh, St. Helen’s, Bolton, Ashton, Blackpool, Hyde, Rhyl, Penmaenmawr, &c. 
Supplied mixed ready for use, or in stiff paste, 


J. E. WILLIAMS & CO., VICTORIA PAINT WORKS, COLLYHURST, MANCHESTER. 


THE FARNLEY IRON COMPANY, LIMITED, 


FARNILEY, near LEEDS, 
MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS & FIRE- BRICKS, 


Of every size and shape, and of the best quality; also of White and Coloured GLAZED BRICKS, SANITARY PIPES, &c., &c. 


In order to meet the constantly increasing demand for their Gas-Retorts, the F. I. Co. have recently made such an addition to their premises as will 
enable them to execute expeditiously the largest home or foreign orders. 


London Agent for Gas-Retorts: D. W. OGG, 3, Jeffrey’s Square, St. Mary’s Axe, E.C. 
Ba m Glazed Bricks: A. BARFIELD, 22, Great George Street, Westminster. 


EK 


TH 
STANDARD WASHER AND SCRUBBER. 
[KIRKHAM, HULETT, AND CHANDLER'S PATENT.] 


Some of the advantages claimed for this Apparatus are as follow :— 


The Exposing of a large Amount of Effectually-wetted Surface (which is continually repro- 
duced) to act upon the Gas. 

Unerring Regularity in the Distribution of the Liquor. . ’ 

Saving of Expense in Providing and Exchanging Scrubbing Material—none being required. 

Economy of Space, thus enabling the Apparatus to be protected from the Weather. 

Economy of First Cost and of Maintenance. 

It works without Pressure. 

It is particularly adapted for Gas-Works where Sulphate of Ammonia is manufactured. 


























Applications for Prices, §c., to be made to 
Messrs, KIRKHAM & HERSEY, GAS ENGINEERS, 21, ABINGDON STREET, WESTMINSTER. 














rs, 
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TANGYE BROTHERS AND HOLMAN, 


CORNWALL HOUSE, 35, VICTORIA ST., LONDON, EC. 


(LATE OF 10, LAURENCE POUNTNEY LANE.) 





SOLE MAKERS OF MORTON’S PATENT SELF-SEALING RETORT-LIDS 
WITH HOLMAN’S PATENT ECCENTRIC FASTENINGS, 
Anti-Friction Catches, and New Self-Adjusting Cross-Bors. 





Instantaneous Sealing effected. 


No Duplicate Lids required. 


Holman’s New Self-Sustaining Cross-Bar ensures freedom of Joint, and maintains parallel position of the Lids, 
Since their introduction in 1869, these Patent Retort-Lids have been thoroughly tested, being now in use in nearly all the principal Gas-Works in 


London and the Provinces. 


T. B. and H. are now making the “Morton’s Self-Sealing Lid” of the SAME FORM OR 
SECTION AS THE RETORT aoe Illustrations above), as well as bringing the Mouthpiece 
from the D or Oval at back to Circular in front, as heretofore. 

D and Oval Morton’s Lids are working satisfactorily both in this country, on the 


Connon’, and in the United States of America. 


by the following Gas-Works : oo 


The 
And also in the Gas-Works at 


Gaslight yy to 8, Fulham; 


Among others they have been adopted 


Ditto, Bromley-by-Bow; Ditto, King’s Cross; Ditto, Shoreditch. 
Petmm Maidstone, pone na Glasgow, Portsea, Roubaix (France), The Hague (Holland 





HUNT’S PATENT EQUILIBRIUM GAS- GOVERNOR. 


In this Governor a Throttle-Valve is substituted for the ordi- 
rel suspended Cone, all external communications being avoided 
y placing the Lever or Radius Arm (shown in the draw- 
ine inside the Valve-Chamber upon the Disc, The Disc is car- 
upon steel centres, upon which it is accurately balanced and 
a freely. The friction in working is thereby reduced toa 
minimum, This Governor is extremely sensitive to alterations 
of inlet or outlet pressure, and renders a large actuating holder 
unnecessary. 
The principal advantages of this arrangement over the ordi- 
nary form of Governor are as follows :— 


Its sensitive action prevents oscillation, 


Ais ey tee , it maintains a steady pressure under 
variations of inlet pressure or a fluctuating consumption. 


The inlet to Gasholder being contracted to the smallest pos- 
sible dimensions, all danger from leakage through insufficiency 
of seal, tilting, &c., is entirely avoided. 


The valve portion being separate from the holder, it can be 
handled and fixed like an ordinary Slide-Valve direct in the 
main; and the holder can be placed at an convenient distance 
immediately above it. The cost is thus materially reduced, and 
the inconvenience of heavy lifts doue away with, 


There are no working parts likely to get out of order. 





These Governors have been adopvted by many leading Gas 
Companies, among whom are the following:— 

The Gaslight and Coke Co. (9), The London Gas Co. (3), and 
at Abergavenny, Arundel, Birmingham, Cannes (France), 
Devonport, Dursley, Exeter, Guernsey, Halesowen, Mentone 
(France), Monmouth, Newcastle-on-Tyne, Oxford, Plymouth, 
Rochdale, Windsor, &c. 


TESTIMONIAL. 
The Gaslight and Coke Company, 
9, Water Street, New Bridge Street, 
Blackfriars, E.C., Feb, 27, 1876, 
Messrs, TANGYE Brotuers AND HoLMAN, 

Gentlemen,—The two 24-inch and three 36-inch Hunt's 
Equilibrium Governors supplied by you, and fixed in the valve- 
rooms at Whitechapel, Goswell Road, and Blackfriars, are 
working very satisfactorily. 





Yours truly, 
(Signed) Jonn Jomnson. 





PRICES AND FULL PARTICULARS ON APPLICATION 





THE “ SPECIAL® STEAM -PUMP. 

















Diameter | Diameter Gallons of 
mi a of’ =e bog oe ‘neaee 
eam ater | er Hour, rices, 
Cylinder. | Cylinder. | stroke. adguateaahe. 
3 Tm | 9 450 | £16 
4 --% 9 | 815 18 
5° 2h 12 1,250* | 20 
5* by 12 | 1,830* 22 10 
A 4 12 | 8,250 25 
6* 4 BS | 3,250* 30 
5 5 12 | 5,070 32 10 
7* 5 12 | 5,070* 40 
6 6 | 12 7,330 40 
8* Gu 7,330* 50 
7 7 | B 9,750 50 
10* 7 ae 9,750* 65 

















In use in a Hundred Gas-Works in the United 
Kingdom for Pumping Ammoniacal Liquor, Water, 
or Tar. 





Messrs. Burt, Boulton, and Haywood, Manufac- 
turing Chemists, have over Forty “ Special ” Steam- 
Pumps in use at their several large Tar-Works. 





Two Hundred Sizes made. Those in Table oppo- 
site are the leading Sizes for use in Gas-Works and 
Chemical Works. 


* These Sizes being usually selected for pumping Tar and Liquor, are always in stock, or nearly ready, fitted with all pump details in iron, and extra length distance-piece between 
steam and pump cylinder, at a small extra cost, 





TANGYE’S HIGH-PRESSURE AND CONDENSING STEAM-ENGINES; CORNISH, VERTICAL, & TUBULAR BOILERS ; 
HYDRAULIC AND SCREW LIFTING-JACKS, CRABS, PULLEY-BLOCKS, &e, 


FULL PARTICULARS, ESTIMATES, 


CATALOGUES, ETC., ON APPLICATION. 
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The SIX MEDALS AWARDED to THOMAS GLOVER for 


PATENT DRY GAS-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


“THOMAS GLOVER & CO., 
DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN STREET, CLERKENWELL GREEN, 
LONDON, E.C, 


THOMAS GLOVER & CO’8 PATENT DRY GAS-METERS, 


ist, Are a remedy for all the defects of Wet Meters; 

2nd, Are suitable for all climates, whether hot or cold; 

3rd, Incur no loss of Gas by evaporation ; 

4th, Cannot become fixed by frost, however severe; 

5th, Are the most accurate and unvarying measurers of Gas; 

6th, Prevent aes ape: or unexpected extinction of the Lights; 

7th, May be fixed either above or below the level of the Lights; 

8th, Cannot be tampered with, without visibly damaging the outer case; 
9th, Will last much longer than Wet Meters; 
10th, Will not cost more than one-half for repair that Wet or Water Meters do; 

Are upheld for five years without charge. 


WILLIAM PARKINSON anp CO., 


(ESTABLISTIED 1816,) 





























MANUFACTURERS OF 


pt : WET & DRY METERS, 


STATION-METERS & GOVERNORS, 


EXHAUSTER REGULATORS, 





PRESSURE REGISTERS, EXPERIMENTAL APPARATUS, GAUGES, WATER-METERS, &. 


HUNTS PATENT ee COMPENSATING METER. 


The Meter has been critically tested, and 





In this Meter, the action of the measuring- 


bl by official Meter 
drum is reversed. By this arrangement an most fevenrably reported upon byaoficis 


Inspectors in London and Birmingham. 


W. PARKINSON and CO. have made 


arrangements for the manufacture of these 


improvement is effected in the registration at 
high speeds, which, in many tests, has not 


varied from the smallest light to three times yt : 
Meters, both in tin and cast-iron cases, and for 


the capacity of the meter. It works equally is) aiietthans GBs Ok eniin te this prinnighe, 


well under all pressures. The range of error re . : 
. . which is confidently recommended as possessing 


between the high and low line is much smaller every quality that can be desired by Gas Com- 


than that allowed by the “Sale of Gas Act.” panies, Corporations, or Private Consumers. 


COTTAGE LANE, ciTy ROAD. LONDON, E.C. 
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Mr. Forstall on the Advantage of Removing 
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WATER SUPPLY, & SANITARY IMPROVEMENT, 


Circular to Gas Companies. 


In the valuable paper read. by Mr. Penny at the recent Meet- 
tion of the British Association of Gas Managers, and which we 
publish in another column, he takes up the exact line of argu- 
ment that has always been followed in this JournaL. He very 
properly regards gas undertakings as the offspring of commercial 
enterprise, and points out that in no case, except that of Man- 
chester, have Local Authorities initiated gas-works. It is not 
strictly true in the case of Manchester, for there the Police Com- 
missioners of the day commenced with the purchase of a com- 
mercial undertaking. It is right also to say that Local Bodies 
never dream of buying up Gas Companies until they have 
become prosperous. At this day, happily, Gas Companies are 
almost universally prosperous, and hence the rage for the acqui- 
sition of their properties. Recent legislation, which widens the 
basis of Companies, some people affect to think will remove the 
desire of Local Authorities to acquire gas undertakings. The 
diminution of capital entitled to share in the profits will, no 
doubt, in the course of time, enable Companies to supply 
gas at a price below that at which Corporations could furnish it ; 
but, unless the Scottish system which we advocate be insisted 
upon, Local Authorities will invariably endeavour to make large 
profits, with the absurd idea that they are thereby relieving the 
rates. Mr. Penny points out that the auction clauses are a 
grievous wrong to the existing Shareholders of Companies upon 
whom the Legislature had conferred a statutory right. In our 
opinion, the sliding scale offers but a small mitigation of the 
wrong ; and, further, we are quite satisfied that, whenever that 
provision begins to operate generally in favour of Shareholders, 
an outcry will be made for its abolition. The right of Gas 
Companies to a reserve-fund is undoubted, and it is recognized in 
the most recent enactments—including the sliding scale, which 
allows the application of profits, in excess of those required to 








pay standard dividends, to the formation of such a fund. How 
far Gas Companies can resist the prevailing tendency of the day, 
it is difficult to say, but we hope that, in every instance, transfers 
will be strongly opposed. The chief thing to be done is to 
remove all possible cause of complaint ; for, in the absence of 
any just grounds of objection to a Company's operations, the: 
Legislature almost invariably looks with greater favour on the 
commercial body, and, in the worst instance, gives the highest 
terms for the transfer. These, in the case of statutory Com- 
panies, are now pretty well settled; they are at least twenty- 
five years purchase of maximum dividends. But, in the case of 
transfer, non-statutory Companies labour under a considerable 
disadvantage ; their price is said to be sixteen and three-quarters 
years purchase. Wisely, then, does Mr. Penny recommend all 
Companies but the smallest to make application to Parliament 
for a special Act, or, at all events, a Provisional Order. 

To this recommendation we need hardly add a word of 
approval. Gas Companies should, in all possible cases, protect 
themselves by special Act. By these means they secure them- 
selves against competition on the one hand, and place themselves 
in a position to obtain better terms, if, when successful, the 
cupidity of the Local Authority prompts a desire to purchase. 

Mr. G. Livesey’s paper on “Capital and Revenue” was a 
noteworthy contribution to the proceedings of the Association. 
Nothing could be sounder economically than the author's views 
as to the nature of capital, and what should be represented by 
it; but, unfortunately, it rarely happens, in the case of Gas 
Companies of long existence, that the amount of money expended 
can be fairly represented by the value of the plant. Theoretically, 
the proposition laid down is undoubtedly sound, but, practically, 
it is found extremely difficult to maintain the position. It is all 
very well to recommend that preliminary expenses and the cost 
ofan Act of Parliament, &c., should be written off ; but it must be 
remembered that Shareholders are clamorous for dividends, and, 
as Mr. Livesey shows further on, they desire the expenditure of 
a large amount of capital on which to receive interest. As 
regards the amount of capital which should be expended on 
works, the author is no doubt right, when circumstances fayour ; 
but it is impossible to fix an absolute standard. No one knows 
better than Mr. Livesey that the cost of works varies greatly. 
We allude only to the original cost, and take no notice of the 
instances that lie under our eyes, in which a large amount of 
capital represents nothing at all. 

It is impossible to lay down any law on the subject. That 
land may be bought, works constructed, and distributing plant 
laid down, on which, and with which, a ton of coal may be ear- 
bonized, and the gas produced distributed, the capital expendi- 
ture not exceeding £5, is within the author’s own knowledge, 
and, therefore, beyond dispute ; but this can only be the case 
with original works, under somewhat exceptional circumstances. 
The older Companies who have had works which have become 
effete and worn out, and who may possibly have been driven 
from their early sites and compelled to erect fresh works in new 
situations, could hardly keep their capital within the limits 
which Mr. Livesey prescribes. Efforts ought, however, to be 
made in all such cases to reduce the capital as far as possible, 
and to keep it within reasonable limits. We may here remark 
that Shareholders are fairly entitled to all the law allows them, 
and whenever the expenditure of further capital can be justified, 
it should be raised. Mr. Livesey, we notice, as a Shareholder, 
is dissatisfied with the auction clauses, but submits to them with 
equanimity. Ile might have said more on the subject; but as 
his words would have been thrown away, they were as well 
left unsaid. With the sliding scale, to which he stood god- 
father, he is naturally much more pleased. Safe, in his own 
case, for, at least, a ten per cent. dividend—aunless, indeed, very 
extraordinary circumstances should occur—he may, with pro- 
priety, recommend other Companies to reconcile themselves to the 
downward operation of the scale when another coal famine 
happens. We need hardly repeat here that we regard the old 
legislation as perfectly satisfactory; and if it had been 
thoroughly carried out, we do not think the public would have 
grumbled. ‘Scarcely any attempts, for instance, were made to 
enforce the clauses of the Act of 1860, which were intended 
for the protection of consumers, As much may be said of the 
Act of 1847; but this Act, as Mr. Livesey points out, was 
passed when it was expected that the consumers would be pro- 
tected by competition. In these days, however, when com- 
petition is dead, some automatic means are required to save the 
interests of the public, and these are supposed to be found in 
auction clauses and the sliding scale. ‘Time alone can show 
how far these will satisfy at once Consumers and Companies. 
But these latter are now rapidly passing avay. Purchase, as 
Mr. Livesey says, stares every Company in the face ; and here 
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he, perhaps not quite consistently, drops a useful hint. When 
transfer is considered, it is undoubtedly a misfortune for a Com- 
pany to have a small capital. The author gives two illustrations, 
which show that a Company with a small capital in relation to 
production obtain much less for an undertaking than another 
with a relatively larger capital. Against any waste of capital in 
the ornamentation of works, Mr. Livesey is naturally averse. 
Quakerlike sobriety of style and not too great solidity, he 
thinks, should be the rule. Contractors, of course, admire solid 
structures, and Managers may be, at times, tempted to indulge 
their taste. 

But we need not follow Mr. Livesey further through his 
admirable paper. It will be read with] pleasure and profit by 
those who did not attend the meeting, and will, no doubt, 
be perused by those even who had the opportunity of hearing 
it read. 

Of the discussions which followed the reading of the two 
papers to which we have alluded above, we may say that they 
did the speakers much credit. They showed that Gas Managers 
are fully alive to the importance of the financial concerns of their 
employers, and that they are quite fit to advise them when 
such matters come up for consideration. 

The North British Association of Gas Managers will com- 
mence their Seventeenth Annual General Meeting at St. Andrew’s, 
on the 11th inst. This year it is intended to devote two days 
to the business, and the time will, no doubt, be well occupied. 
The papers to be read include one entitled “ How should the 
“Illuminating Value of Gas be Determined?” by Mr. A. Mac- 
pherson ; another on “The Necessity for a Proper Control over 
“the Pressure of Gas for Illuminating Purposes,” by Mr. A. 
Mitchell ; a third on “Governors for Lamps and Stair Lights,” 
with a description of an improved metallic governor which will 
be shown in action, by Mr. D. B. Peebles; and, lastly, Mr. D. 
M. Nelson will describe “A Graduatory Method of Condensing, 
“Washing, and Purifying Coal Gas by a Combined Process of 
“ Rotary Apparatus.” The work cut out seems little for the 
extended time, but no doubt the Members will find in the Exhi- 
bition of Gas Apparatus sufficient to engage their attention to fill 
up the period. 

Of the advantages to be derived from the removal of the 
hydraulic seal during the distillation of coal, no one, we think, 
now entertains a doubt; but, if there should be a sceptic, he 
would be convinced by the paper of Mr. T. Forstall, of New 
Orleans, which we publish in another column. It appears, how- 
ever, that these advantages are not so great as some have imagined, 
The increase in the production of gas under equal heats, with 
and without the seal, differs only to a small extent, unless a 
vacuum be maintained, in which case the author points out that 
the additional gas comes from the furnace, and is not generated 
in the retort. But it seems clear that less carbon is deposited, 
and there is no doubt that the durability of the retort is pro- 
longed when the seal is removed. The advocates, then, of the 
removal of the dip find a firm supporter in Mr. Forstall. 

The undertaking of the Droitwich Gas Company was duly 
handed over to the Corporation of that Borough on the Ist inst., 
and the Company are now in process of winding up. 

The Normanton Gas Company have succeeded in carrying their 
Bill through both Houses of Parliament without any alteration. 
They were opposed by the Local Board, who desired to have a 
clause inserted giving them power to purchase, and also on the 
ground that the standard price fixed was too high. Their oppo- 
sition was, however, not successful, and, as we have said, the 
Bill passed without alteration. 

It seems that the Brighton Town Council will not further 
contest their liability for the damage done by the late gas explo- 
sion in the King’s Road. They have selected Mr. Turner as 
their arbitrator, and proceedings respecting the arbitration will 
commence forthwith. 

We publish in another column an abstract of the report of the 
Chief Gas Examiner of the Metropolis, for the quarter which has 
just expired. We note with great satisfaction that the illumi- 
nating power of the gas was maintained far above the parlia- 
mentary standard, except in two instances, when it fell but little 
below that standard. As regards the sulphur impurity, Dr. 
Williamson remarks that the average has in every instance been 
below the requirements of the Referees. It must be remembered, 
however, that Companies are not protected by quarterly averages, 
but are liable to prosecution for daily defaults. At this season of 
the year, purification is a simple business; but when winter 
comes again, we are afraid the old difficulty will recur. Am- 
monia was kept within the prescribed limits, for it is now too 
valuable to be thrown away. The Companies who come under 


the supervision of the Chief Gas Examiner may well be con- 
gratulated on keeping up to statutory requirements and the 
exigencies of the Referees. 








Water and Sanitary Hotes. 


Tue Lower Thames Valley Main Sewerage Board have plenty of 
work cut out for them. In response to invitations, they have 
received designs and estimates for the execution of twenty-eight 
schemes for the disposal of the sewage of the combined districts 
they represent. Some of the plans, we ought to say, include 
alternative schemes, so that the number the Board will have to 
consider is really larger than we have stated. The majority of 
these schemes are fur irrigation in one or other of the districts to 
be drained. Ham Fields has been selected by several Engi- 
neers. There are seven precipitation schemes, Ham Fields being 
again selected by most as the site for the works. Of course, Sir 
Joseph W. Bazalgette’s scheme for joining the Lower Thames 
Valley with the West Kent system of drainage is to be brought 
before the Board, and there is also another scheme for carrying 
the sewage independently into the Thames at Sea Reach. 
Messrs. Gotto and Beesley make a bold proposal to take the 
sewage across the country, and turn it into the sea at Little- 
hampton. The estimates vary from £126,786, for a precipita- 
tion scheme to be carried out at Ham Fields, to £592,600, for 
irrigation on land at Chobham and Bisley. The Littlehampton 
scheme it is estimated would cost £490,202. We do not envy 
the Board the task of deciding which particular scheme should 
be carried into execution. The larger number will, of course, 
be rejected after short consideration, but the difficulty of making 
the final decision will not thereby be lessened. 

The East London Water-Works Company still continue to 
extend the system of a constant supply, and now give notice 
that, towards the end of this year, they will bring under the 
system a large district in the parishes of St. George’s-in-the-East, 
St. Anne’s, Limehouse, and the hamlet of Ratcliff. ‘The praise- 
worthy exertions of she Company to confer the benefits of a 
constant supply are ceived as ungraciously as ever by the 
Metropolitan Board of Works. 

The joint Water Board of the two Corporations of Stockton 
and Middlesbrough have paid over to the Water Company the 
purchase-money, amounting to £800,000, leaving a small balance 
for expenses still outstanding. Where Middlesbrough obtained 
their loan, we are not informed; but Stockton applied to a 
Financial Agent in the City of London. It was agreed by the 
Corporation of Stockton to pay a commission of one per cent., 
so that they actually only received ninety-nine per cent. The 
Financial Agent took them to the Anglo-Foreign Bank (Limited 
and Reduced), who agreed to put the loan on the market, and 
made an immediate advance of £225,000. ‘The debentures 
have since been advertised by the Bank at a premium of two- 
and-a-half per cent.; and so the Bank will have done a good 
stroke of business, if they succeed in persuading the public to 
invest in the debentures. The interest to be paid is four-and-a- 
quarter per cent., which is secured by the mortgage of the water- 
works, the borough rates and funds, including gas profits. It seems 
odd that the loan could not be obtained from the Bank of Eng- 
land, or from some insurance offices. Is it possible that the 
credit of Stockton is not good in the market? It isa heavy debt 
for Stockton to incur, and the payment of the interest and 
the sinking-fund, which is to wipe out the debt in thirty 
years, will be a somewhat severe tax; but when the good 
times come again, it will not be much felt. One thing is quite 
certain—the inhabitants of Stockton and Middlesbrough will 
long have to put up with the much-abused water from the Tees ; 
for a new supply, with such a load of debt, is at present 
out of the question. 

The Warrington Corporation, having withdrawn their oppost- 
tion to the Bill of the Water Company, it has now passed the 
Committee stage. We are not fully informed as to the circum- 
stances which induced the Corporation to withdraw their oppost- 
tion ; but we understand that the Company have undertaken to 
supply water from several sources, when it has been declared 
pure by a public analyst to be appointed at the Quarter 
Sessions. 

Manchester, the city of a model water supply, is not always 
satisfied. Recently, stinking water was sent into one district, 
and the supply from the Gorton reservoir had to be cut off. 
Complaints were also made, at a meeting of the Town Council, 
of a deficient supply at a fire which occurred some time ago, 
when the Deputy-Chairman of the Water Committee made the 
somewhat startling assertion that mains were not laid for the 
extinguishing of fires; if they were of sufficient capacity to 
supply water for domestic purposes, that was all that — 
required. ‘This is, as we have said, a somewhat startling 
doctrine in Manchester. 

The Liversedge Local Board recently entered into an agree 
ment with the Rawfolds Water Supply Company to take over 
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the undertaking of the latter, paying 35s. for each £1 share. 
After the agreement had been duly signed and made binding, it 
transpired that on many of the shares only 5s. had been paid. 
When this was discovered, the Board wished to be off the 
bargain. They have been met in a very fair spirit by the Com- 
pany, who have offered to call up the full value of the shares, or 
to sell such as are not fully paid at a pro ratd reduction. The Board 
have had notice that ten days are given them for considering the 
proposal, and if an answer be not received within the time speci- 
fied, the Company will take proceedings to enforce the bond 
entered into. 

The officiousness of Mr. Fawcett, no doubt prompted, brought 
the other evening another snub upon the Metropolitan Board of 
Works. On the third reading of the Epping Forest Bill, pro- 
moted by the Corporation of the City of London, the honourable 
Member for Hackney proposed that four Members of the Metro- 
politan Board of Works should be appointed to act with the 
Committee of the Common Council. Now, in 1864, the Board, 
when invited by the Government of the day, refused to under- 
take the charge of the Forest, on the ground that it lay beyond 
their jurisdiction. In 1869 the Board made the audacious pro- 
posal that the estate should be divided amongst the Lords of 
the Manors—an act which Mr. Shaw Lefevre very properly 
asserted must deprive the Board of all sympathy in the question. 
Sir James M‘Garel Hogg affected innocence, and the House 
promptly rejected Mr. Fawcett’s proposal by a majority of 160. 








Correspondence. 


[ We do not hold ourselves responsible for the opinions expressed by 
Correspondents. } 


REGENERATIVE FURNACES. 

Sir,—-In the “ Circular to Gas Companies” in this week’s JouRNAL OF 
Gas LicuTiNnG, you refer to the Siemens furnaces in use at the works 
of the Paris Gas Company, and to the advantage resulting from the use 
of them in economy of fuel, &c. 

Not having been able to join the excursion to Paris, I have not -had 
the opportunity of seeing these furnaces, but I have for some time been 
much interested in a form of regenerative furnace now acquiring some- 
what. extensive application in Germany, and [ should like to know in 
what the Siemens furnaces at Paris differ from it. I allude to the so- 
called “ generator’’ furnace patented by Herr Liegel, Manager of the 
Gas-Works at Stralsund. 

Of this furnace, I am in possession of working drawings received from 
the inventor himself, and shall be very pleased to send you copies of 
them for publication in the Journat or Gas Licutine, if you can, some 
day, find space for them. The furnace may be applied to each setting 
of retorts singly, or a whole bench of retorts may be heated by one 
furnace, placed at the end of the back,’or even outside the retort-house. 
This method of heating has been for some time in use at the works of 
the Frankfort New Gas Company, where it is said to be very successful, 
the fuel account averaging from 16 to 18 per cent. of the coal carbonized. 
The Liegel furnace is now also being introduced into the works of the 
German Continental Gas Company, who possess several important gas- 
works, renowned for their exceptionally good working results. 

Besides economizing fuel, the Liegel furnace reduces the labour of 
firing to a minimum,.as, by an ingenious arrangement of the fire-bars 
and air-channels, clinkering is rendered quite unnecessary. 


Peterborough Gas-Works, July 4, 1878. G. Ernest Stevenson. 





LEAKAGE. 

Sir,—If your correspondent, T. F., whose letter appeared in your last 
issue, be desirous of: gaining information on the exosmotic action of 
gases, I would refer him to a letter on the subject of “leakage,” ad- 
dressed to yourself by the writer, signed ‘ Charlemagne,” and cour- 
teously published in the JourNat of December 16, 1873 (Vol. XXII., 
p- 1081), wherein the law of gaseous diffusion is exemplified, and the 
“supposition” advanced by your correspondent, and which he ap- 
parently considers original, is treated in the concluding paragraphs of 
my communication. CHARLES Epwin Jones. 

Chesterfield Water and Gas Works, July 5, 1878. 





SEWAGE GAS. 
Sir,—In reply to Mr. James Hellyar, as to how the sewage sludge is dried 
so as to have only 9°14 per cent. of moisture, I may say that it was dried 
in a machine patented by Mr. J. H. Kidd, of Wrexham. The machine con- 
sists of four half cylinders, placed one over the other in a horizontal posi- 
tion, set in a chamber through which hot waste gases are passing, or the 
machine may have a furnace specially built. The half cylinders have 
each a shaft passing through them with screw blades revolving, for the 
purpose of travelling the sludge from end to end, the half cylinder 
being 74 feet long. The sludge is put in at one end of the topmost 
eylinder, and is traversed to the other end, where it drops into the 
cylinder immediately underneath, and this repeats the process until 
finally the sludge makes its exit at one end of the bottom cylinder, 
having travelled a distance of 30 feet in ten minutes. For your corre- 
spondent’s information, I may say that the sludge is allowed to drain 
after being taken out of the settling-tanks, so that when it enters the 
machine it contains about 60 per cent. of moisture. I believe the cost 
of drying will be about 4s. per ton. I may say that one great advan. 
tage of drying by waste fuel gases is that any sulphur in the fuel being 
converted into sulphuric acid, combines with any ammonia that might 
otherwise escape. F 
In reply to “C. R. N.,” as to the production of good illuminating gas, 
and at what cost per 1000 cubic feet, I may say that, on reference to 








the analysis of the unpurified gas, it will be seen that there is 2°5 per 
cent. of sulphuretted hydrogen. This would have to be removed by 
passing the gas through an oxide of iron purifier, then through car- 
buretting chambers, charged with light spirits of petroleum having a 
specific gravity of 0°650°. About two gallons of spirit would be required 
for 1000 cubic feet, producing a quality of about 16-candle gas. If the 
petroleum spirit was bought in quantity, it would cost about 1s. 3d. per 
gallon. T. A. CoLtineg, Analyst. 
Rochdale Corporation Gas-Works, July 6, 1878. 





Parliamentary Intelligence. 


HOUSE OF LORDS. 
Monpay, Jury 1. 

Radcliffe and Pilkington Gas Bill,—reported specially, without amend- 
ment. ee 
Tuespay, Juny 2. 

A petition in favour of the Gas- Works Clauses Bill was presented from 
the Corporation of Elgin. ~—- 
Tuurspay, Jury 4. 

The following Bills received the Royal Assent :—Public Health Act (1875) 
Amendment; Bangor Local Board; Bradford Water and Improvement ; 
Cardiff Water; Drumcondra, Clonliffe, and Glasnevin Township; Grand 
Junction Water; Hamilton Burgh; Leicester Corporation; Lichfield Gas; 
Limerick Corporation Gas; Maryport Improvement; Newry Gas; Nor- 
manton Gas; Stoke-upon-Trent Corporation Gas; Trowbridge Water. 

Radcliffe and Pilkington Gas Bill,—read the third time, and passed. 

Weston-super-Mare Improvement Commissioners Bill,—read the third 
time, with the amendment, «nd passed. 

Newbury Borough Extension Bill,—read the third time, with the amend- 
ments; further amendments made ; and Bill passed. 





Frmay, Jury 5. 
Exeter Gas Bill, South Staffordshire Water Bill, Sutton-in-Ashfield Gas 
3ill.—Commons amendments considered and agreed to. 
Public Health (Ireland) Bill,—read a second time, and committed. 
HOUSE .OF COMMONS. 
Monpay, Juty 1. 
Maryport Improvement Bill, Public Health Act (1875) Amendment Bill. 
—Lords amendments agreed to. 
Normanton Gas Bill (Lords),—read the third time, and passed, with 
amendments. 
Exeter Gas, Sutton-in-Ashfield Gas Bills (Lords),—as amended, 
considered. 
South Staffordshire Water Bill (Lords),—as amended, considered; clause 
added. --——— 
Turspay, Jury 2. 
Drumcondra, Clonliff, and Glasnevin Township Bill, Limerick Corpora- 
tion Gas Bill.—Lords amendments agreed to. 
Castleford and Whitwood Gas, Exeter Corporation Water, Forfar Water, 
Mansfield Commissioners Gas Bills (Lords),—reported, with amendments. 








WEpDNEsDAY, JuLy 3. 
Warrington Water Bill (Lords),—as amended, considered. 





Tuurspay, Jury 4. 
Exeter Gas, South Staffordshire Water, Sution-in-Ashfield Gas Bills 
Lords),—read the third time, and passed, with amendments. 








Tue Annuat Driyner or THE Inspectors or THe GAsticnt AND CoKE 
Company took place at the Crown Hotel, Broxbourne, on Monday, the 
1st inst. The superintendence ef the arrangements for this interesting 
reunion was confided to a committee of officers, selected from the several 
districts comprised in the large area of the Company’s operations, and 
they appear to have given the most entire satisfaction. The party, 
numbering about 80, assembled at the Liverpool Street station of the 
Great Eastern Railway, at 9.30 a.m., and were speedily conveyed to the 
scene of the day’s festivities, where, after a substantial luncheon, they pro- 
ceeded to spend several hours in rambling about the beautiful grounds 
adjoining the hotel, or taking part in the various pastimes—cricketing, 
archery, boating, &c., provided for them. Dinner was served at four o’clock, 
J. Johnson, Esq., the respected chief officer of the Company’s Outdoor De- 
partment, presiding, and the vice-chairs being occupied by two of the divi- 
sional inspectors, Messrs. Dillon and Fenn. A glance at the bill of fare shows 
that the Committee had been Very properly mindful of the vast responsi- 
bilities connected with this part of their duty, and the united voice of the 
guests testified that “mine host” of the Crown understood how to carry 
out their hospitable designs. Full justice having been done to the repast, 
the cloth was withdrawn, and the usual loyal toasts were proposed and 
responded to. The Chairman then gave—* The Gaslight and Coke Com- 
yany,”.coupling with it the name of their able and esteemed Secretary, 
Mr. John Orwell Phillips, whom he very appropriately designated “ the 
Bismarck of the gas world.” In the course of his speech, he alluded to 
the vast extent of the Company’s operations, arising out of the various 
amalgamations which have taken place, and congratulated the Company 
thatthey were served by an able body of officers, many of whom were long 
honourably connected with the undertakings absorbed by them. He men- 
tioned the facts that the Company's district extended from Beckton, in 
Essex, to Stonebridge, in Middlesex; and that, during every quarter, no 
less than 180,000 consumers meters were examined, and a similar number 
of accounts made out in the short space of ten or twelve days. He said he 
had authority for stating that the Secretary was much in favour of gather- 
ings like the present, and he hoped in future years the number of officers 
present on similar occasions would be considerably augmented. The 
toast was heartily responded to. Mr. Dillon proposed—‘ The Rental 
Department,” coupled with the name of its head officer, Mr. Vaughan. 
In the unexpected absence of this gentleman, Mr. Worthington, one of the 
collectors, responded. Mr. Fenn proposed— The Stores Department,” to 
which Mr. J. H. Pearson replied. The Chairman next proposed the 
health of Mr. T. C. Hersey, Assistant Chief Inspector, followed by that of 
the Divisional Inspectors, to which Mr. Dillon responded. ‘ The Dinner 
Committee,” for whom Mr. Ball, their Secretary, replied, was very cordially 
received, the company present being evidently impressed with a conviction 
that the labours of those gentlemen had been wisely planned and judi- 
ciously carried out. Then followed—* The Ladies,” to which Mr, Poulton 
appropriately replied; the final toast being “‘ The Chairman.” The recep- 
tion which this toast met with unmistakeably proved the great respect in 
which Mr. Johnson is held by the entire staff under him. Between the 
toasts and speeches, songs and recitations were given, Mr. Webb accom- 
panying the former on the pianoforte. The party broke up at ten o’clock, 
and arrived safely in London about eleven, highly gratified with their 
day‘s entertainment. 
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Miscellaneous Hews. 


METROPOLIS GAS SUPPLY. 

ABSTRACT OF THE QUARTERLY Report or THE Cuter Gas ExAMINER.— 
Professor Williamson, F.R.S., has issued his report on the results of the 
daily testings of the gas Oe 6 ga by The Gaslight and Coke Company, the 
South Metropolitan Gaslight and Coke Company, and the Commercial Gas 
Company, during the quarter ending June 30, 1878; and the following is an 
abstract of it :— 

1. Illuminating Power— 


The Gaslight and Coke Company — Max. Min. Aver. 
Ts 6 se ee 8 tk ee oe EO oe OD 
Ce. 5 ye i «we et OD oe SE 2. WS 
Ss tk lt ll wl tl ltl ww we OOO. HS 
DT. 6 ~~ 6 2 e 6 6-0 9 BEE os BED oe WF 
ee lg 6 te ee te cs ot OT BSH... WT 
ee. ¢ + pes 6 « « ae oo TOS wc MS 
Came tlt wt tl tl tl tl OO WO. SD 
es ST . WS .. Wt 

South Metropolitan Gas Company— 

Hill Strect, Peckham . . . .. =. - ‘195 .. 15°7 .. 17°83 

Commercial Gas Company— 

DS + « «6 + « « » ¢ WO cw Bee w 28 
Parnell Road. . . . ~ WS .. WS 17°6 


From these results it will be seen that the average at all the stations has 
been above the standard required by the Acts of Parliament. : 

2. As regards Purity.—Sulphuretted hydrogen has not been present in 
the gas at any of the stations, with one exception—viz., Bruce Terrace, 
Devon's Road, on the 27th and 28th of June—now under investigation 
by the Chief Gas Examiner. 


Grains of Sulphur per 100 Cubic Feet of Gas. 
Max 


The Gaslight and Coke Company— ° Min. Aver. 
SIS Gig 6) 8) 6) once oe le 6:0 9°8 
ree , 6 6 « « « « «© «, mae 5°5 .. 10°8 
i ne ee) ee ae 
eee ss << 6 ee 6 Me. OS 90 
nl a: em ae 8°8 
» cain: seule monplll A i  a a e ee 80 ., 13°5 
SL ETPENS.» 0.16) oe ©, 0, 0: « SOS 10°1 .. 18°5 
ec ee. ak tei, on ae 93 .. 13°2 

South Metropolitan Gas Company— 

Till Street, Peckham . . . - 239 .. «78 13°5 

Commercial Gas Company— 

Wellclose Square, . . . ». . « « « 15°4 81 12°3 
Parnell Road , e « 18°2 4°5 13°0 


* Disputed. 

From these results it will be seen that the average at all the stations has 
been below the parliamentary limits. 

Ammonia has been present at most of the stations to a slight extent. 
There was a slight excess on one occasion at Wellclose Square. 

The stations of the Commercial Gas Company were re-opened in the 
middle of May. 





. METROPOLIS WATER SUPPLY. 
The following are the returns of the Society of Medical Officers of 
—s = the Composition and Quality of the Metropolitan Waters in 
une, = 





























| - | Hardness 

| Total Oxysen|Nitro-| ammonia. | (Clark’s 

Names oF | Solid — gen. |__ Seale). 
Waren Comranies, = Organic As Ni-| 5, | oy. | Before) After 
cuiton Matter, trates, Pa anic.| Boil- | Boil- 
*| &c. | &e. *|8 ‘| ing. | ing. 
Thames Water Companies. | Grs. | Grs. | Grs.| Grs.| Grs. | Degs. | Degs. 
Grand Junction. . . . . «, 20°80 | O°101 | 0°135 0°000 | 9-009; i4°3 | 2°8 
West Middlesex, . . . « « 19°10 | 0°073 0°114/0°000|0°008| 13°2| 2°8 
Southwark and Vauxhall . . ./ 19°30 | 0°098 0°114/9°001/0°010! 14°3 | 2°8 
Chelsea ; . + « « + 19°80 | 07090 ,0°099}0-001/0°009! 14°3| 2-8 
Lambeth . . . « « « « «| 20°70 | 02093 | 0°144/0°001/ 0°01; 14°8 | 3°3 

Other Companies, | | 

a oe ee eee 0°003 0°444/0°000/0°002; 20°6 | 51 
New River . . . . 4 « «| 19°90 | 0°045 | 0°144/0°000/0°006| i4°8 | 3:3 
EastLondon. . . . . « +| Sree | o-ees |o°1l4 sii aad 14°3 | 3°3 








Note.—The amount of oxygen required to oxidize the organic matter, nitrites, &c., 
is determined by a standard solution of permanganate of potash acting for three hours; 
and in the case of the metropolitan waters the quantity of organic matter is about eight 
times the amount of oxygen required by it. 


The water was found to be clear and nearly colourless in all cases. 
C. Meymotr Tiny, M.B. 








PHCGNIX GAS COMPANY’S NEW GASHOLDER. 
Mr. Corset Woopatt, M.Inst.C.E., ENGINEER. 
(Continued from Vol. XXXI., p. 986.) 

On a separate double sheet we give, with the current Journau, drawings 
Nos. 1 and 2, showing some of the details of the holder, the tank of which 
has been already described and illustrated. 

The holder is telescopic, the diameter of the outer lift being 215 ft. 3 in., 
and its depth from the = of the grip 44 ft. The top row of the side 
sheets of the outer holder are ,%:in. thick, except opposite the 
vertical stays, where they are § in. thick; the next to it and the bottom 
row, { in.; the third row from the top and the second from the bottom, 
No. 7 B.W.G.; and the intermediate rows, No. 11. The plates of the 
bottom row are 12 ft. in length. 

The top row of side sheets of the inner holder are $ in. thick, the one 
next to it, and the bottom row forming the inside of cup, } in. thick; the 
next to it, and the third from the top, No. 7 B.W.G.; and the remainder 
No. 11 B.W.G. 

The first row of roof sheets from the curb are 3 in. thick and 4 ft. wide, 
formed of good boiler plate ; the second row, j, in. thick, 3 ft. 16 in. wide ; 
and the third row, } iu. thick and 8 ft. wide. The centre plate is 8 ft. in 
diameter and jin. thick, and the first row from it, No.5 B.W.G., and 
4 ft.6 in. long. Radiating from these centre plates to the row of } in. 

lates are 12 strips (one opposite alternate columns), 2 ft. wide, No. 7 

.W.G., dividing the remaining roof sheets into 12 sections. The outer 
sheets of these sections, which join the } in. plates, also those joining the 
No. 7 sheets, are of No. 8 gauge, and all the remainder are No. 11. They 
are all arranged in the manner shown in drawing No.1. The 3 in. plates of 
the outer row are 6 ft. in length; the joints are planed and bolted exactly 
together, covered by double jointing pieces, 5} in. wide and } in. thick, 
rivetted on each side with in. rivets, 24 in. apart, and, where these joint 
—_ are covered by the second row of roof sheets, they are hammered 

own to } in. thick, and the } in. plate set on them. 

The joint with channel of top curb is made with a double line of £ in. 
rivets, 2}in. apart. The second row of plates overlaps the first by 33 in., 
and is attached to it by a double row of # in. rivets, 2} in. apart. The 
plates of this row and of the third are attached to the adjoining plates in 
a similar manner, but with 2 and } in. rivets respectively. The cross 
joints of the outer three rows of roof plates come as nearly as possible, 





each opposite the centre of the pe adjoining it, and all these joints were 
well caulked inside and out, and rivetted hot, as were also the 4 in. rivets 
joining No. 8 sheet of roof to third row centre and radiating sheets. 

The timber framing in the tank, upon which the roof sheets rest when 
the holder is out of action, having a rise of 8 ft. in the centre, all the roof 
sheets are set to this rise, the two outer rows of plates being carefully 
hammered so that they form part of a true curve when the centre of the 
crown is 8 ft. 6 in. above the top of the curb. d 

The top curb is formed by a channel iron 10 in. by 3} by } in., swept to 
the requisite curve with perfect exactitude. It is attached to the top row 
of the side plates by atri nant tothe first row of the top plates bya double 
row of rivets (respectively } in. and j in.), spaced as in drawing. The sec- 
tions of this curb are 20 ft. long, jointed by bars of channel iron 6 ft. long, 
of a size to fit inside exactly, the edges oy forged so that the two lie 
close together. In the position shown on drawing is rivetted a ring of 
channel iron, of the same section as the curb, with rivets j in. diameter 
and 4 in. apart in two lines. The rivet holes next the radial joints of the 
roof plates were set out with care, so as to avoid coming opposite the rivets 
of that joint.. The joints of the channel iron are formed with a plate 
§ in. thick outside, and channel iron inside, each 4 ft. long, rivetted to- 
gether through the main bar by a double line of 1 in. rivets 4 inches apart. 

The two channel irons described are connected at top by the row of 
§ in. roof plates, and at the bottom y a $ in. plate, as drawn. The latter 
is in lengths of 6 ft., butt jointed, double jointing strips 54 in. by } in., 
rivets } in., 3 in. centres, no joint in these plates being allowed in any case 
to come within 12 inches of a vertical stay. ud é 

On the inner edge of the second row of roof plates is rivetted a ring of 
angle iron 6 in. by 5 in. by } in., by a double row of in. rivets, 4 in. 
centres. The bars of this ring are 20 ft. long, and jointed by fish plates 
of 5 in. by } in. angle iron inside, and 5 in. by § in. flat outside, each 4 ft. 
long, and rivetted to each other through the bar by a double row of 3 in. 
rivets, 4 in. centres. 5 

Vertical stays are fixed inside the holder, one opposite each standard, 
and immediately between them, of the form shown in drawing No. 2. These 
stays are 18 in. deep from side sheets, and in width those next the 
standards are 18 in., the intermediate ones being 12in. They are formed 
of two girders, each in two lengths, with tables of 3 in. by § in. angle iron, 
attached to each other by lattice bars of 3 in. by 3 in. in front and sides, 
and by holder sheets at back. The two lengths are bolted together through 
a # in. gusset plate, the full width of the vertical stay by 4 ft. 6 in. long. 
None of the stays, main or intermediate, have lattice bars, side or front, 
above a height of 35 ft.; from thence they are replaced by j in. plate. 
That in front is attached to the inner channel iron of the curb by twelve 

in. rivets. 

' At the top of posts the back angle irons are forged so as to fit the angle 
made by the top curb and side sheets, turned out across the curb plate and 
returned to meet the angle irons in front. The rivets used throughout 
the posts, and in attaching them to the side sheets, are } in., and spaced 6in. 
centres. The rivets attaching to the curb plates are 3 in., and the lattice 
bars are fastened by two 4 in. rivets at each end. At the bottom, the stay 
is finished by riveting } in. plate across the angle irons, and they are carried 
by straps of 6 in. by 5 in. by 3 in. angle irons, rivetted to the bottom plates. 
At intervals of 5 ft. in height, 3 in. plates are rivetted across each stay, 
the whole depth, as stiffeners. The intermediate curb is formed of T-iron, 
5 in. by 4 in. by } in., fixed midway between the top curb and cup, rivetted 
and bolted to the side sheets at distances of 12 inches on each side of the 
web. This T-iron is attached to the vertical stays by § in. gusset plates. 

To the inside of the top plates 48 bars of 4 in. by 3 in. by 3 in. angle 
iron, 3 feet long, are fixed on the plates, and turned down so as to admit 
of bolting to the lower plate of the curb, for taking the bolts securing the 
top carriages. ‘ : 

The grip round the top of the outer holder, with which the cup of the 
inner holder corresponds, is formed of bridge or channel iron, 9 in. by 
8} in. by 4 in., in lengths of 20 ft., curved to the proper radius, and 
attached to the top row of side sheets by a double line of 3 in. rivets, 
24 in. apart, that row of sheets forming one side of grip, The inner side 
is 18 in. deep, and formed of 1} in. plate, stiffened at the lower edge with 
a ring of 2} in. by § in. half-round iron of the section shown. This ring 
is attached to the plate by jin. countersunk rivets, 6 in. apart. The 
lengths of the bridge iron are joined by ¥, in. plates 24 in. long, bent to the 
form, and rivetted through the top with 36 3 in. rivets, 18 on each side of 
the joints. At the sides, these plates are secured by the same rivets that 
attach the side sheets to the bridge iron. The inside face of the bridge 
iron of grip and cup are made perfectly flush throughout, the bolt and 
rivet Slee being countersunk for that purpose. The same remark applies 
to the channel iron guides, and to all places where there is a possibility of 
rivet heads being rubbed. The joints, in lengths of bridge irons, of cup 
and grip, the channel iron guides, and stiffener, both intermediate curbs, 
and all angle and T-irons, are planed so as to butt exactly. _ 

Round the bottom of the outer holder are rivetted two rings of angle 
iron, each 6 in. by 5 in. by g in., by double rows of ? in. rivets, 2} in. apart. 
These are fixed, in relation to each other, as shown in drawing No. 2. To 
the under side of the lower angle iron, by a double row of { in. rivets, 
6 in. centres, is attached a j in. plate, 12 in. wide, and shaped to the 
proper sweep. Between the two angle irons the carriages for the guide 
rollers are fixed. ; } 

Midway between the top of the grip and the bottom of the holder isa 
curb of railway iron, 45 Ibs. per yard, which is attached to the sheets by 
suitable rivets at distances of 12in. apart on each flange. These bars are 
forged at the ends where they butt against the vertical stays, so that two 
% in. bolts might be used at each end to attach stay and curb together, the 
vertical stays being countersunk inside for these bolts. 


Against the inside of the holder, in the positions drawn, there are fixed 
48 wrought-iron channel irons, 7 in. by 3 in. by 4 in., by j in. rivets, 12 in. 
apart, on alternate sides. The rivets attaching to the bridge iron of grip 
and the angle irons of the bottom curb are § in. Knees of 4 in. by 3 in. 
by } in. angle iron, 10 in. by 6 in., are attached to the sheets inside, by 
rivets going through to the angle irons of bottom curb. The weight of the 
stays was carried by this means before they were rivetted to the side 
sheets, and the two sets of knees are connected by a1 in. bolt and nut on 
each side of stay. Each channel iron stay is in one length, and 24 of them 
were carried down below the bottom of the sheets in the manner shown on 
the drawing, so as to project below the guide wheels on the cup of the 
inner holder when the latter is at rest. 

At 24 positions round the outside of the holder, opposite the columus, 
are fixed vertical stays, as shown. Two angle irons, 6 in. by 3 in. by } in. 
are rivetted to the grip plate and bottom plate of the holder, with § in. 
rivets. These angle bars are 10 in. apart, and at the bottom the 6 in. 
member of the bars is turned out upon the top angle iron of curb, and 
attached to the same by #in. bolts and nuts. The stays are finished at 
top with a } in. plate, bent over, so as to form a double gusset plate, which 
is rivetted to the angle irons with eight 2 in. rivets at each side. At the 
bottom they are bolted to the curb with } in. bolts, and are stiffened _— 
mediately by six distance washers and 1} in. bolts. They are also attache 
to the side sheets by § in. rivets, 10 in. apart. 

(To be continued.) 
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BRITISH ASSOCIATION OF GAS MANAGERS. 
(Continued from p. 26.) 
Tvuespay, June 18. 


The first paper was by Mr. W. Richards, and was read by Mr. F. W. 

HaRT ey, in the absence of the writer. The subject was— 
BRICK, CONCRETE, AND COMPOSITE TANKS. 

In the construction of gasholder-tanks, the first consideration is, of 
course, the stability of the ground, that the foundation shall be sufficiently 
solid, in order to sustain the weight of the tank, water, and holder, without 
settlement ; but, as this is essential in every class of structure, further 
reference to it will not be made. 

The other important points connected with my subject are—the nature 
of the building materials employed in the bulk of the work, whether these 
be brick, stone, shingle, gravel, or other similar substances. Also the 
means of uniting or cementing these materials together, either with 
hydraulic lime mortar, which possesses its hydraulic property in con- 
sequence of the lime containing a quantity of argil; or whether a purer 
lime be employed, and rendered hydraulic by an admixture of a substance 
such as Puzzolana; or by the employment of Portland or other cements. 
Lastly, we have to consider the proper means of employing these materials, 
which, as will be shown hereafter, constitute the most important of the 
operations in the construction of tanks. 

It may be briefly stated that bricks, brick ballast, as well as some kinds 
of stone, are more or less porous; but how far this influences the proper 
construction of a tank I will have occasion to demonstrate. On the other 
hand, many kinds of stone, as well as shingle, the pebbles entering into 
the formation of gravel, and the grains of sand, so far as regards their 
impermeability, leave nothing to be desired. With these, therefore, the 
means of uniting them together with hydraulic mortar or cement is all 
that is requisite in order to form a tank, at least so far as regards the 
materials employed. 

Respecting the mortars and cements, it may be observed that hydraulic 
limes can only be obtained in certain localities; and, as they are not 
sufficiently valuable to bear heavy expenses in carriage, for these reasons 
their use is limited. Puzzolana is comparatively little known in England, 
which is to be regretted, on account of its great value; indeed, such is 
this value, that when a small portion of Puzzolana is intermixed with 
good lime mortar, whether for concrete or other uses, the compound 
possesses nearly all the properties of Portland cement, except that it 
requires a longer time to set and harden. Moreover, as Puzzolana exists 
in the neighbourhood of Edinburgh, opportunities are afforded for its 
more general employment in the United Kingdom, which is further 
encouraged by its low price, and the small quantity required to be inter- 
mjxed with the mortar in order to render it hydraulic. 

There are various kinds of hydraulic cements, but that which experience 
has proved to be the best for our purpose is the Portland, and to which 
my observations will be principally confined. 

Among the advantages this possesses are—its moderate price, that it can 
be mixed with two and even three times its volume of clean sand and still 
retain an extraordinary degree of tensile strength or cohesion, that in 
setting it neither contracts nor expands, and that it may be stored in 
barrels in a dry situation for many months without suffering any deterio- 
ration beyond the simple circumstance that it requires a somewhat longer 
period to set than if freshly made. But, whether recently manufactured 
or otherwise, or employed pure or intermixed with proper proportions of 
sand, this cement has the property of hardening, in the course of time, in 
a wonderful manner. In confirmation of this statement, I have only to 
refer to the pavement in some places in London, set therein, in which the 
cement projects in polished ridges, while the stone adjoining is worn into 
deep recesses. But a still more striking fact is that paving stone is 
replaced with advantage by slabs formed of the cement in question, inter- 
mixed with sand; and such is the resemblance betzween the artificial and 
natural stone that to the uninitiated it is a matter of difficulty to dis- 
tinguish between them. A few years ago, in a highly interesting paper, 
read before this Association by Mr. Douglas, that gentleman mentioned 
some of the advantages of Portland cement. Among these, he observed 
that a beam composed of it, of 4 inches square, and 14 inches long, on 
being fixed at one end, bore a weight of 1580 lbs. placed at the other end, 
thus possessing, as he observed, half the strength of Riga fir timber. 

We find in some reference books that a definite degree of cohesion is 
stated to exist, in ordinary work, between the bricks and mortar, which is 
usually estimated at about 60 lbs. per square foot; but, to show the error 
of this, we find in observing houses in a state of demolition, in almost all 
cases the mortar is actually crumbling to dust, thus clearly proving that 
no material cohesion exists; and instead of the mortar hardening with 
time, as it certainly should, if properly prepared, the opposite is the fact, 
which arises from the indifferent kind of materials used in the first 
instance; but, as I shall have occasion to show, in order to produce sound 
—_, as much depends on the manipulation as on the materials em- 
ployed. 

The accepted theory of the action of mortar is, that the hydrate of lime 
possesses a great aftinity fer the silica composing the sand intermixed 
therewith, and that in the course of time, by the lime absorbing the 
carbon from the carbonic acid existing in the atmosphere, it is again con- 
verted into the carbonate of lime, similar in nature to that it possessed 
prior to calcination, which is further assisted in acquiring the desired 
degree of hardness by the particles of silica in combination therewith. 
And undoubtedly, when due care is observed in the selection of the mate- 
rials, particularly when the sand is granulated and clean, with good lime, 
in the course of time the mortar made with these acquires a stone-like 
hardness; but when mortar is prepared with loamy sand, or with certain 
earthy substances, it can neither possess any proper degree of cohesion, 
nor become hard, simply because the action of the lime is counteracted by 
the presence of the foreign pernicious substances. 

As ocular demonstration is always more forcible than any verbal 
description, I have prepared a few specimens with Portland cement, in 
order to illustrate my arguments, which specimens were all made with the 
same description of cement, but under different circumstances. Thus 
No.1 consists of six flat tiles, cemented together when in a dry state, 
which, after being allowed a considerable time to set, on the cement 
becoming hard, with a slight blow the tiles were easily detached; from 
which we learn that a very limited degree of cohesion exists between 
cement or mortar and bricks, stone, or other materials, when the latter 
are in a dry state. 

Now, if the same description of tiles be thoroughly saturated with 
water at the instant of cementing, a very different result is obtained, as 
may be observed in specimen No. 2, in which the cement is so intimately 
incorporated with the other that the tiles actually break before becoming 
detached. Hence we find that, to obtain perfect cohesion, it is absolutely 
necessary that the bricks or other material shall be thoroughly saturated 
at the time of operating. 

_As a further trial of the adhesion of Portland cement, the specimen 
No. 8 was prepared. This is simply a cylinder of that material, of about 
6 inches long and one square inch in sectional area, and at each end is 
placed a wire in the form of a hook or eye, which wire is enclosed for a 








short distance in the cement, and intended for the purpose of testing its 
cohesive strength. To this was suspended a weight of 112 lbs., without 
the cement breaking, and how much more it would bear I am unable 
to say, as I did not possess the facility of testing it; but, con- 
fining myself to this limit, and taking the specimen as a basis, we 
find that Portland cement has a cohesive force or tensile strength 
of 112 lbs. per square inch, or no less than upwards of seven tons on 
the square foot, which agrees approximately with the statement of 
Mr. Douglas already referred to. But according to another statement 
by that gentleman in the communication mentioned, at the end of 
30 days Portland cement possesses the extraordinary tensile strength of 
417 lbs., and at the end of two years, 675 lbs. per square inch, or nearly 
40 tons per square foot of surface. With this remarkable material at our 
command, it seems astonishing that the same thickness of walls of houses 
and tanks adopted many years ago should be still retained, and that 
Engineers do not avail themselves of the remarkable cohesive strength of 
Portland cement and other similar materials. 

Now, speaking theoretically, and taking the strength of the specimen as 
a basis, the small tank No. 6, of a thickness of one inch, if made of pure 
cement, should bear the pressure of a column of water 200 feet high, and 
this without hooping, or any other external support, and a brick tank of 
one foot thick, supposing every care to be observed in its structure, would 
be more reliable than any cast-iron tank, with its bolts, nuts, flanges, and 
hoops. Briefiy, in ordinary constructions, instead of proper importance 
being attached to the cohesive force of the mortar or cement, a thickness 
of wall or weight of material is brought to bear against the pressure of 
the water, which is further aided by the pressure of the ground on the 
exterior of the tank; but I venture to say that, if proper consideration is 
given to the cohesion of the cement or mortar, and ordinary care taken to 
ensure this, then the walls of tanks may be reduced to a considerable 
degree with a corresponding economy. 

I now request your attention to composite tanks, which I believe were 
first constructed by Mr. V. Wyatt, and from which I will pass to those of 
concrete. 

Originally the sides of composite tanks were formed by an inner and 
outer wall of brickwork of limited thickness, leaving an intervening annular 
space. which was gradually filled with concrete as the walls were carried 
up. Subsequently, improvements were introduced by dispensing with 
the outer wall, and in its place a moveable frame was adopted to retain 
the concrete until it became set. 

But in neither of these constructions was the concrete intended to 
retain the water, but simply to give strength to the structure, and, as 
Mr. Wyatt observed on one occasion, he did not believe for one moment 
that concrete could be made water-tight, that he had built walls 10 feet 
thick, and yet the water came through like a sieve. 

I may here observe that a system similar to the first mentioned is 
adopted in some parts of the Continent, for the formation of water and 
wine tanks—that is, by having an inner and outer wall of stone, with the 
intervening space filled with hydraulic concrete. When constructing 
these, in a wall 2 feet thick, with a space for the concrete of about 15 inches 
wide, the concrete is composed of stones, varying in size from a hen’s egg 
to gravel, with an abundance of hydraulic mortar or cement in a liquid 
state; and, whenever a quantity of concrete is placed, a man is employed 
to probe it continually at the sides in order to eject the air, which would 
otherwise be formed in “ pockets,” as seen in specimen No. 5. The tanks 
made as described are often employed to contain wine, and in every 
respect are successful, and their impermeability is due entirely to the 
concrete ; therefore, I ask, why cannot the same degree of excellence be 
attained with gasholder-tanks ? 

To resume my notice, a further progressive step was made by Mr. 
Douglas, by building a tank entirely of concrete, which he afterwards 
lined with brickwork, as he observed, “‘ to gratify the eye.” In the for- 
mation of this tank, the cement was not intended to hold the water, for, as 
Mr. Douglas said “it would leak like a colander,” and so it undoubtedly 
would if not properly prepared. 

The next important achievement to be noticed in the class of tanks 
under consideration was that erected at the South Metropolitan Gas- 
Works, in which not a single foot of stone—in the ordinary acceptation of 
the term—or a single brick, entered into its formation, the whole being 
constructed entirely of concrete, afterwards rendered on the interior with 
pure Portland cement; moreover, in the construction of this vessel, 
puddle was entirely dispensed with. The experiment was one of remark- 
able boldness on the part of Mr. Livesey, and, on the whole, was successful, 
and that gentleman has done good service by showing the inutility of 
puddle, which at one time was considered indispensable, whatever it might 
cost. In this tank also the concrete was not relied on to retain water. 

We now come to the consideration of the construction of tanks, and 
particularly in the formation of concrete, in which, as I will show, the 
cement unites the masses of shingle, or ballast, with a degree of success, 
both as regards cohesion and impermeability, depending entirely on the 
manner the operations are conducted. I must, however, express my 
diffidence in venturing assertions in opposition to universal practice, but 
as our desire is to acquire knowledge, and disseminate it, I am sure that 
if my remarks are soundly based on facts, the gentleman mentioned will 
be the first to recognize them at their proper value. 

We see every day, in the formation of the foundation of roadways, and 
other work, the concrete is often prepared in the most careless manner, 
in which a portion of cement is thrown on the ballast, and on this being 
wetted, the mass is turned over two or three times, and is then placed in 
its position; but by these means at least one-half of the ballast never 
comes in contact with the cement, and it follows that, as concrete, that 
portion is useless, and, of course, prepared in that manner, it must be 

orous. 

But, on the other hand, if the ballast be clean and well wetted, and a 
sufficiency of cement or mortar gauged or mixed with its proper quantity 
of water, then, on combining the ballast and cement, and turning them 
over several times, the cement will percolate throughout the mass, so that 
no interstices exist ; consequently, on setting, the concrete becomes imper- 
meable, and in three or four weeks attuins that degree of hardness, that 
on applying a hammer and chisel the stones frequently split before 
becoming detached. 

A popular error is the opinion that Portland cement, like some others, 
is injured by the slightest excess of water. This, however, is not correct, 
as concrete formed with it can be thrown into shallow water, without any 
material deterioration beyond the small quantity of cement which may be 
washed out in the operation. 

To illustrate an imperfect method of making concrete, specimen No. 4 
was prepared with loamy gravel in a dry condition, intermixed with one- 
third its volume of cement. This breaks with facility, clearly showing 
that the strength of concrete is impaired by employing dirty concrete, and 
any carelessness in its preparation. With the same kind of material, and 
under conditions similar to those observed in making the last specimen, 
the tank No. 5 was made, and, as you may satisfy yourselves, this system 
of construction, in the double sense of the term, “ will not hold water.” 

For the purpose of illustrating the means of constructing concrete 
tanks in a superior manner and impermesble, the specimen No. 6 was 











54 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





(July 9, 1878, 





made with all ordinary care with clean granulated sand, well wetted, and 
intermixed with the gauged cement, as already indicated, the materials 
being in the same proportions as No. 5. This is filled with water, and, as 
may be observed, it is completely water-tight without the aid of rendering, 
or _ other means, beyond simply placing the material in a mould. 

the absence of the proper appliances, the specimens are very rudely made, 
the principal object being to present to your notice the effects of different 
manipulations, and, above all, to prove that concrete can be prepared in 
such @ manner as to be impermeable. 

Blocks 7 and 8 were also made in a similar manner as the tank No. 6, 
the strength and impermeability of which are evident. 

Therefore we find that the nature of concrete, both as regards strength 
and impermeability, depends on the manner it is somenels and, by the 
proper admixture of the cement with the ballast, each stone or pebble or 
piece of brick, is surrounded with the cement, which adheres with the 
tenacity already stated. But, in the event of an insufficiency of cement, 
or the presence of dirt, in the first instance, a number of cells are left, 
through which the water percolates, and, in the latter case, the dirt 
impairs the action of the cement; and, in the course of time, the former is 
washed out, leaving a passage for the water. Lastly, as shown, when the 
brick or stone is not well wetted at the time of working, but little cohesion 
exists. As already stated, Portland cement hardens with time, and thus a 
properly constructed tank would, in the course of one or two years, attain 

he hardness of hard stone; whereas, with indifferent materials, instead 
of hardening, the reverse is the case, when both strength and imper- 
meability are sacrificed. 


And here I may observe, that it may be objected that, in consequence of | 


the limited dimensions of the model (if it may be so termed), it is not ex- 

osed to the same = as an ordinary tank; but, on the other hand, 
it should be remembered that it is only 1 inch thick, and, if a comparison 
be made with “ tanks of 40 or 50 feet deep, having their walls 4 or 5 feet 
thick, if this be duly calculated, it will be found, at least so far as regards 
their respective dimensions, that the smaller vessel is the more difficult to 
render impermeable. 

With regard to the large proportion of cement employed, this, of course, 
is necessitated by the smallness of the pebbles and sand; but when ballast 
is employed varying in size from a hen’s egg (or in extensive work still 
larger stones can be employed) to ordinary gravel, then the quantity 
of cement will be very materially diminished, and, in some cases, 1-20th 
part of cement will be sufficient—that is, one yard of cement will be 
sufficient for 20 yards of concrete. 

From the preceding statements, and the specimens before you, we learn 
that where bricks are laid in a dry state, that, notwithstanding the cement 
may be of the best, no material cohesion exists between them. But when 
the bricks are thoroughly saturated with water at the instant of laying 
them, an incredible degree of cohesion is obtained, and it is to be regretted 
that advantage is not more generally taken of this property. 

We also learn that the strength and impermeability of concrete tanks is 


mainly dependent on the manipulation, and that if any loam or dirt exists | 


with the sand, or if the ballast be not thoroughly combined with an abun- 
dance of cement to fill all the interstices, that a structure of this kind can- 
not be relied on. But if only ordinary care be observed, concrete can be 
rendered impermeable for the construction of tanks, and it follows that 
whenever ballast is available at a cheap rate, concrete tanks may be made 
with a considerable degree of economy, of course, dependent on the relative 
prices of ballast and bricks. 

Hence, as ballast can be incorporated with cement to form a sound tank, 
it is evident that brickwork and masonry can be applied with like success. 
With these, each brick or stone will be required to be embedded in the 
cement, and to ensure the proper cohesion, it cannot be repeated too 
often, both should be saturated at the time of working. 

I have attempted to explain the extraordinary strength of Portland 
cement, and to prove that tanks can be constructed without the aid of 
— and, indeed, in most places on the Continent, that material is not 

nown, and, of course, is not adopted; yet, sound tanks of brick and 
masonry are to be found in abundance. Puddle was employed in the 
earliest years of gas lighting, long before Portland cement was discovered; 
and it would not be creditable to the present generation if they persisted 
in following the methods introduced 50 years ago, and particularly when 
such vast advantages are gained, on the score of economy, by the intro- 
— of a more perfect and scientific mode of constructing gasholder- 
tanks. 


Mr. G. ANDERSON said he would describe a work in which he had been 
engaged, as bearing upon the question dealt with in the paper just read. 
He had had a tank to Build for gas-works, where the bottom of the ground 
was a peat bog, the peat lying at an angle of about 30° to the surface of 
the ground. He could not go down to the level of the peat, and therefore 
decided to float the tank on the bog, and to build it of concrete in the 
manner Mr. Livesey had recommended, without a single brick or any 
masonry. He first dug a vertical channel 9 feet wide all round on the 
site of the tank, into which he put a bed of concrete, 3 feet thick and 9 feet 
wide, with a skew back to the face of it. He then put his walls on the 
back of the concrete. He commenced by putting a layer of timber under 
the concrete, and began at the side where the turf was deepest, and there 
made the wall 6 feet higher than at the other side, expecting that it would 
sink more. After having finished the walls, his next object was to take 
out the interior, and he intended to form a bottom in the shape of a 
frustum of a sphere, so that it should be able to support the internal 
pressure. He feared, however, that the great thrust of this on the walls 
might split them, and therefore put into the concrete three strong iron hoops, 
about 5 inches broad by 5-8ths of an inch thick. The first year he only 
built the walls, and did not form the bottom, but put the materials of 
which it was to be constructed on the top of the walls, so as to load them, 
and cause them to sink as much as possible. During that winter they 
sunk 6 inches lower on one side than the other, and he had to restore the 
level by putting in more concrete. In doing so, he made the lower side 
2 inches higher, expecting that it would still go down again. It not only 
did that, but sank 2 inches more; in fact, it sank about 15 inches on one 
side and 10 inches on the other during the course of the year in which it 
was erected. During the whole of that time, however, it never cracked, 
and it was now as tight as any tank he ever saw; so much s0, indeed, that 
it overflowed with every shower of rain. The whole of the tank was 
rendered with cement. 

Mr. Surru (Darlington) asked Mr. Anderson whether the wall kept plumb 
when it sank 15 inches on one side and 10 inches on the other, and, if so, 
how it was there was no crack. 

Mr. AnpERson said it did not keep plumb, the whole thing went over 
slightly as a solid mass. It necessarily went out of plumb, in sinking, 
perhaps one-half or three-quarters of an inch, and the guide-bars were set 
accordingly. 

Mr. Georcs Lrvesry (London) said he had listened with great interest 
to the paper just read, but there were one or two points in which he 
thought it would be advisable to be somewhat carefy]. For instance, with 
regard to the tenacity of cement. According to his experience, it would 
not do to rely on that to prevent a tank cracking. is tank, to which 











reference had been made, was 45 feet deep, and 184 feet in diameter. 
When filled with water to about 30 feet of the top, it remained sound for 
some months, while the gasholder was being put in; but when it was 
entirely filled, five or six small cracks took place. Now, if the concrete was 
possessed of such enormous tenacity as was represented, it was rather 
astonishing that a thick wall should crack from the top to the bottom 
with no apparent force to produce such an effect. One would think that 
it would go off like the report of a gun; but, on the contrary, it seemed as 
if it parted with perfect ease, and as if there was no tenacity whatever in 
it. The cracks opened to the extent of about 1-16th of an inch, running 
from the top nearly to the bottom, and almost vertically, right through the 
concrete, causing a slight leakage. He had, therefore, come to the con- 
clusion that it was necessary to take extraordinary ——— to back up 
or support the concrete where puddle was not used. Where puddle was 
used, the concrete or brickwork was in perfect equilibrium, the puddle 
being the thing which held the water, whilst the concrete or brickwork 
held the puddle in its place. Where, however, concrete was employed, 
and rendered with cement, it was important that it should be thoroughly 
supported to resist the pressure, the whole of which was exerted on the 
thin skin of rendering. Unfortunately, the pressure came at a time when 
the tank was least able to stand it—just after the tank had been con- 
structed, within six or nine months, when the concrete had not had time 
to harden and develop its full tenacity. The same difficulty had been 
experienced in France. He had seen a report in the JouRNAL oF Gas 
Licutine, some time back, of a French tank built of concrete, 
which had cracked in the same way. That tank was backed 
up with sand, solidly as they thought, but still not with sufii- 
cient solidity to prevent all expansion of the concrete, and the 
result was that it cracked or opened. Water was allowed to pass behind 
it, and thus its equilibrium was restored. He should be inclined, although 
he objected to it some time ago, to put iron bands into the concrete, espe- 
cially in the upper part, where the wall was thinner and the backing was 
not go solid, to resist any strain which might be put upon it when first 
built. He had certainly not lost his faith in concrete, but he did not say 
it was to be used everywhere. If he had no gravel at hand, and bricks 
were cheap, he should use them, and ih like manner he should not dis- 
pense with puddle if he were constructing a tank in clay. Where there 
was no clay, where bricks were dear, and materials for concrete were 
cheap, there was no question which was the right course to pursue. He 
did not like puddle at all, and, wherever it was possible, should avoid using 
it, for he had had a great deal more trouble with puddled tanks than with 
concrete ones. There was one error in the paper just read which he 
ought to correct—namely, where it was stated that Mr. Wyatt was the first 
to construct composite tanks. That was not so; the composite tanks for 
the Chartered Company were not decided upon until Mr. Docwra showed 
Mr. Evans the plans of one to be constructed at the South Metropolitan 
Works on the composite plan. The Chartered Company then decided upon 
it, though they were thinking of it before. With regard to concrete, any 
material almost might be used, provided it was clean and free from loam. 
One of the best things to mix was the useless clinkers from the furnaces. 
They mixed well with the concrete, and all descriptions of cement had a 
hold on them which they hardly had on any other materials. These 
clinkers, therefore, instead of being a drug, might become of great use 
where building operations were going on. 

Mr. Paterson (Cheltenham) said he understood from the paper that the 
writer did not approve of the ordinary method of mixing concrete in tie 
dry form, but advised that the cement should be mixed with water, and 
poured over the ballast. That was rather important; but he should never 
think of doing it in that way. 

Mr. Hartey said that was only with reference to certain tanks made 
abroad for wine. , 

Mr. Livesey said he was not so much interested in wine tanks as in 
those of a different description. He understood that Mr. Richards recom- 
mended that the ballast should be wetted first, and then the cement applied, 
but not in a liquid state. That was certainly contrary to all his experience 
in the matter. The rule was to turn over the materials twice by hand, 
dry, then to mix the water, and turn over again twice. They also hada 
further mixing from being put into the barrows and deposited in position. 
Cement certainly could not be properly mixed with ballast if it were 
wetted in the first instance. . 

Mr. Hartuey said what Mr. Richards laid more stress on was the wetting 
of bricks or stone—bricks especially. 

Mr. H. Gore (London) said that, having had some experience in the use 
of concrete, there was one matter which appeared to him to deserve some 
notice. He understood the writer of the paper to recommend mixing 
Puzzolana with lime; but he (Mr. Gore) found it was dangerous to use it, 
especially for a water-retaining tank when in contact with lime. It was 
to all intents and purposes a volcanic cement, due to the decomposition of 
certain matter, and when it was used with lime, and exposed to the action 
of water, after a time it underwent a fresh decomposition; the lime appa- 
rently extracted the cementing material, and the tank constructed with 
the composition became, to a certain extent, a colander. He might say 
that time was one of the most important elements in judging of the prac- 
ticability of using concrete. His own experience had been that concrete 
which required the greatest time to become perfectly solid was that 
on which the greatest reliance could be placed as to the ultimate result, 
and this was only a natural consequence, bearing in mind what took 
place. In the mixing of concrete, certain materials were taken and 
surrounded with a substance which underwent some chemical change; 
in this process the water took a new form, entered into combination with 
these materials, and in proportion as that recrystallization took place, s0 
would perfect cementation result. Therefore the longer time that could 
be allowed for the process, the more perfect would be the result. The 
experiments referred to entirely bore out that view. It was shown that 
if a number of dry bricks were put together with cement, crystalline 
action did not go on, simply because there was no permeation of the water 
of crystallization with the minute particles of cementing material ; but 1 
the brick was immersed in water, all its pores were in a condition to absorb 
the cement, and thus the effect was produced which was so essential for a 
permanent solid tank. 


Mr. H. P. StePHENSON fant remarked that his experience in the 
use of Puzzolana differed entirely from that mentioned by Mr. Gore. 
When engaged, many years ago, on the Sunderland Dock, he used it very 
largely indeed, and found that it became as hard asa stone. It was — 
in connection with blue lias lime and sand, and the mortar to the ag 
day stood as well as the day after it was set. On the general question, he 
thought Mr. Livesey had summed up the matter very carefully, with one 
omission—namely, that concrete tanks ought to be carried out by wy 
careful workmen, and under a very careful Engineer. If these poi 
were attended to, they might be safely adopted. e . 
Mr. Hunter (Salford) wished to say one word to justify a work in which 
he was himself engaged. He understood the writer of the paper to regr ; 
that Engineers of the present day were still following the lines of 50 ne 
ago in the mode of constructing tanks, and to age an opinion aes an 
antiquated method of building them with bricks and puddle ough 4 
longer to be continued. He (Mr. Hunter) was at present constructing 
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very large tank on that old-fashioned plan, simply because, while he alto- 
gether agreed with what had been said about concrete, he could, under 
the circumstances in which he was placed, build a brick and puddled tank 
much cheaper than if he used concrete, because he was building upon a 
bed of clay. 

Mr. Warner (South Shields) said that at the mouth of the Tyne im- 
mense quantities of concrete blocks were manufactured, generally 
measuring about 10 by 6 by 4 feet. The arrangement in use there was to 
employ, in the construction of these blocks, a cylinder with two sides cut 
off, which cylinder was hung by a travelling crane above the moulds, into 
which the concrete was allowed to fall. The materials were placed in the 
cylinder, and four men, by means of a winch-handle, turned it round so 
many times, and then opened a door, through which it fell into the mould. 
He had used a similar arrangement for some time; but, instead of a 
winch-handle, he placed a drum on the cylinder, round which a rope was 
wound, and a horse attached to it, so that the motion of the horse rotated 
the cylinder. 

Mr. Meap (Sutton) said that when Mr. G. Livesey read his paper, some 
time ago, on concrete tanks, he stated, in answer to the writer, that he 
preferred the old-fashioned practice of puddling. Since then he had had 
some experience with a concrete tank, 102 feet in diameter, built some- 
thing on the same kind of site as that described by Mr. Anderson, being 
on the side of a hill, and on very bad boggy ground. The Engineer who 
designed it, endeavoured to support it by building some strong piers 
against the weak side of the tank, but soon after it was built the water 
managed to get underneath, and came through at the rate of 3 feet in 
24 hours. That mischief was remedied, and the tank filled again, but the 
next thing that happened was that it cracked close by the side of the pier, 
the crack descending to 5 feet from the bottom, which allowed the water 
gradually to run away to that level. On a former occasion he had stated 
his objections to building iron hoops into concrete, because he thought 
they would expand and crack the concrete, and he then suggested that a 
hoop round the outside would be the better plan. He was now going to 
try that, and, if successful, he would state the result at the next meeting. 
He believed that if the tank referred to had been built on the old-fashioned 
plan, it would be sound now. 

Mr. Hunt (Birmingham) said he gathered that Mr. Livesey attributed 
the cracks in his concrete tank to the water pressing on the inside. He 
should like to ask him what depth below the coping the cracks occurred, 
and whether he estimated the pressure caused by the water inside as 
against the pressure on the outside of the wall. It was important to 
ascertain whether it was really the pressure which caused these cracks, 
or the shrinking of the concrete from imperfect mixture. 

Mr. Livesey said he felt no doubt it was the pressure of the water. He 
calculated it, and found that, unless the backing was very solid indeed, 
cracks might be expected to take place. The backing was formed of solid 
sand, well rammed, but, solid as it was, there was just sufficient elasticity 
to allow the tank to give a little, which resulted in the cracks. They were 
very slight, and no inconvenience arose, but still there they were, running 
from top to bottom. 

Mr. H. VEEveERs (Bolton) said he had constructed a large tank 142 feet in 
diameter and 82 feet deep, without puddle, without cement, and without 
sand. He did not use cement, because he preferred hydraulic lime, ground 
with clinkers from the furnaces. It seemed to be the fact that hydraulic 
lime got stronger the longer it was left, whereas cement stopped at a 
certain point, when it took the formation of stone, and if it cracked, it 
would crack like stone. To avoid the walls cracking, he was careful to 
back up the brickwork with gravel thoroughly soaked with water. He 
was mnuch struck with the remark of Mr. Stephenson that a concrete tank 
required very great care, because he did not think it required any more 
care than a puddled tank. If a puddled tank leaked in the slightest 
degree, there was a tendency for the puddle to get washed away, and the 
hole to get larger; but in the case of a cement or hydraulic lime tank, 
the fissure would get blocked up, and would not be aggravated by constant 
washing away. 

Mr. Harriey, in reply to previous speakers, said he was sure Mr. 
Richards would be pleased to find what an interesting discussion his paper 
had given rise to. The substance of the paper was that, in making con- 
crete tanks, great care should be ic oh in the mixing of the materials 
and in the construction. He thought Mr. Hunter was under some mis- 
apprehension as to the signification of the expression used, and that the 
writer did not intend any reflection on Engineers who used puddle, but 
rather suggested that, in many cases, Portland cement might be used with 
advantage, and puddle dispensed with. 

The Present said he had been sometimes struck with the fact that 
year by year the same matters were brought up for discussion at the 
meetings of the Association, and did not seem to be definitely settled. 
This appeared to be the case this year, inasmuch as the remarks made by 
Mr. Livesey pointed clearly to the fact that in some situations one system 
might be the very best possible, whilst it would be utterly inapplicable in 
another. As to constructing a tank without puddle, he should like to 
repeat the opinion he had already expressed more than once, that where 
puddle was to be had at all it was very undesirable to omit it. In the 
case of the cracks referred to, as appearing in concrete, he thought they 
were more likely to be due to a slight contraction which took place in the 
drying, than to the pressure exerted by the water. He said this with 
great deference, but he founded it on this fact, that observing the walls of 
the Victoria Docks extension recently, he found that although they were 
of great thickness—22 feet or 23 feet—yet at about every 100 yards there 
regularly occurred a crack from the front to the back throughout the mass, 
although there was no pressure upon them whatever. This must clearly 
have been due to some slight contraction in the body of the concrete, and 
for this reason he thought that, in the construction of tanks, where puddle 
was to be obtained, it was desirable to use it. The things to be opposed 
to each other were brick and concrete, or puddle and rendering, and he 
perfectly agreed with Mr. Stephenson that it was necessary, where 
concrete was used—especially where layer came on layer—to exercise the 
most minute and careful attention to the work in its progress. There was 
one point mentioned in the paper which was’well worth the time devoted 
to it—namely, the necessity fgr saturating the materials with which the 
work was done, whether bricks or ballast, for making concrete thoroughly 
with water before they were incorporated together. 





Mr. ALFRED Penny (London) read a paper on the 


TRANSFER OF GAS-WORKS. 

It may possibly be considered that the subject of the paper now about 
to be read is somewhat foreign to the main objects of this Society, but the 
matter has of late assumed such large proportions, and the transfer of gas 
undertakings to Local Authorities has been of such frequent occurrence, 
that it Kas been considered by the Council to be a fit subject for discussion 
by the members of this Association. 

It may fairly be asked, why should an industrial undertaking, such as 
the manuf?" ture and sale of gas, which has been established by private 
individuals, {for the supply of a public want, at their own cost and risk, be 
subject to interruption and control by Public Authorities of any kind ? 

he answer is,\that the distribution of gas involves an interference with 
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the Queen’s highway, and a breaking up of streets and pavements, which 

cannot be done legally without the authority of Parliament; and, although 

many small Companies carry on their operations without statutory 

em. it is well understood that this is done at considerable risk and 
isadvantage to the Gas Company, if, as frequently happens, any 

a should arise between them and the Local Authority of the 
istrict. 

It is worthy of remark that there are but few instances of a Public 
Authority having established gas-works for themselves, Manchester being 
one of the few towns that have done so. 

As a matter of history, it is well known that when gas lighting was first 
introduced into England, the profits upon the capital invested were 
generally very small, and sometimes absolutely nil. 

At that time, therefore, no disposition was felt by Local Authorities to 
acquire the gas undertakings supplying their districts, and it was only 
when these undertakings began to be profitable, that the possession of 
them was coveted by the public bodies, who had, as a rule, done nothing 
to aid or assist them in their early struggles. 

As the value of gas as an artificial light became more fully appreciated, 
and its use extended, the returns upon the capital invested increased in a 
like ratio, and gas undertakings began to take rank as a solid and per- 
manent investment for capital. 

Then commenced the attacks upon Gas Companies whose operations 
had become sufficiently prosperous to tempt the cupidity of Local 
Authorities. 

These attacks took various forms; sometimes it was a clamour about 
price, sometimes about quality, and an alleged insufficient supply; but it 
invariably led up to the real object, which was a desire to become the 
owners of a profitable undertaking. 

Fortunately, this object could not be attained without the assistance 
and consent of Parliament, who very early made it understood that they 
would lend no countenance to schemes which involved something like a 
confiscation of vested rights. 

Many attempts were made to acquire gas undertakings compulsorily, 
but all ended in failure; and whenever Parliament were asked to confer 
upon Local Authorities statutory powers to acquire and hold a gas under- 
taking, or to erect works in competition, these powers were never granted 
until after they had agreed to purchase, at its commercial value, the under- 
taking of the Gas Company whens district they desired to supply. 

The plea put forward in justification of these attempts was the public 
good, it being contended that the supply of gas ought to be in the hands 
of Public Authorities, because its distribution involved interference with 
the roads and streets, which were under the control of the said authorities ; 
and that the profit made by the Gas Companies, and divided among their 
Shareholders, ought to be made available to pay for public improvements, 
or to diminish rates. 

It was also contended that after a Company had succeeded in making a 
profit sufficient to pay their maximum dividends, that they had no longer 
any motive for economical working, and that to avoid reducing the price 
of gas, and for the purpose of employing capital, they would make un- 
— extensions, and also pay large salaries to their managers and 
employés. 

his is a fair sample of the allegations made against Gas Companies 
——— Authorities when attempting to get possession of their under- 
taking. 

It will be, I think, quite unnecessary for me to deal with these state- 
ments at any length; but having had a tolerably large experience in the 
examination and dissection of Gas Companies accounts—sometimes in 
rating cases, sometimes in connection with oy amy to Parliament for 
statutory powers, and also as the professional adviser of many Gas Com- 
panies—I am enabled to say that these statements are, as a rule, incor- 
rect, and not capable of proof. 

My own experience is that, however prosperous a Company may be, the 
Directors invariably use their best exertions to buy everything required 
for the purposes of the Company at the lowest mentiide rate, and certainly, 
as a body, nar have not exposed themselves to the charge of paying their 
officers too liberally; on the contrary, it is my deliberate opinion that 
they too often err in the opposite direction, and, having regard to the 
positions of trust and responsibility held by the Managers of gas-works, 
they are, as a rule, insufficiently remunerated for the valuable services 
they render, and there is, consequently, no saving that can be made by 
public bodies in either of the above cases. 

The one solitary advantage a Public Body would have over a Company 
would be in the lower rate at which they would raise money for the ex- 
tension of the undertaking, as compared with the authorized dividends of 
the Company upon their share capital; but, as I shall presently show, 
even this has ceased to exist. 

It is, perhaps, fair to state that the transfer of gas-works in some large 
towns has been precipitated, if not actually brought about, by the dissen- 
tions of rival Companies, and the disregard of true economical principles 
exhibited by them in the conduct of their undertakings; and, notwith- 
standing the ad captandum argument that competition must be of advan- 
tage to the consumers of gas, the public were not slow to perceive that a 
duplication of main-pipes through every street, with the attendant annoy- 
ance and cost caused by breaking up the roads, besides the expense of a 
double staff, with rival Boards of Directors, &c., could not, in the long 
run, be to their advantage. 

In some of these cases the Companies concerned were wise enough to 
amalgamate ; but in others, where party feeling was too strong, legislative 
pressure was brought to bear upon them, and the undertakings passed 
into the hands of the Local Authorities. 

This state of things has, however, long ceased to exist, as Parliament 
have permanently recognized the fact, that it is for the true interests of the 
public that Gas Companies should not be allowed to compete with each 
other; but should, in the interests of the public, be placed under proper 
legislative restrictions, and become, in fact, regulated monopolies. 

By the recognition of these principles, and by agreeing to abandon com- 
petition, and by districting their respective undertakings in 1860, the great 
London Companies have been enabled to hold their own, and to bid 
defiance to all attempts of the Public Authorities of the Metropolis to take 
from them the conduct of their various undertakings. 

I will now speak of the effects of modern legislation upon the interests 
of Gas Companies, as bearing upon the question of the transfer of gas 
undertakings to Local Authorities. 

By section 56 of the Companies Clauses Consolidation Act, 1845, a Gas 
Company having, under the powers of a special Act, raised capital partly 
by shares and partly by loans, were entitled, with the consent of the 
Shareholders, to create additional shares at par, and to pay off the loans— 
to turn their borrowed money into share capital. 


This valuable D ngg e -7 has now been withdrawn from Gas Companies, 
as Lord Redesdale insists upon a special clause being inserted in every 





Gas Bill, which prohibits any such dealing with that portion of the capital 
authorized to be raised by loans, except on the condition that shares so 
created should bear a dividend of not more than 5 per cent. 

And by clause 58 of the same Act, any new shares created under the 
powers of the special Act of the Company were “to be apportioned 
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amongst the then Shareholders in proportion to the existing shares held 
by them respectively.” __ 

I need hardly state that this is now athing of the past. The Standing 
Orders of last session, which made it compulsory upon all Gas Companies 
applying to Parliament, either for a new special Act of Incorporation, or 
for additional powers, to insert what are known as the “auction clauses” 
in their Bills, have withdrawn from statutory Companies one of their 
most valuable rights. 

The concurrent introduction of a standard price and a sliding scale is 
doubtless some alleviation ; but, in practice, I think it will be found that 
but few Companies will be in a position to avail themselves of its advan- 
tages. 
he effect of all this is, in my judgment, to take from the Shareholders 
of Gas Companies all pecuniary interest in the future extension of their 
operations. 

We will now turn to the Gas Works Clauses Act, 1847. 

By section 30 a limitation of 10 per cent. per annum is placed upon the 
profit allowed to be divided by the Company upon their original paid-up 
share capital. 

Section 31 is of so much importance for my argument, that I make no 
apology for transcribing it entire :— 

“Tf the clear profits of an undertaking in any year amount to a larger 
sum than is valiant, after making up the deficiency in the dividends of 
any previous year as aforesaid, to make a dividend at the prescribed rate, 
the excess beyond the sum necessary for such purpose shall from time to 
time be invested in Government or other securities; and the dividends and 
interest arising from such securities shall also be invested in the same or 
like securities, in order that the same may accumulate at compound 
interest until the fund so formed amounts to the prescribed sum, or if no 
sum be prescribed a sum equal to one-tenth of the nominal capital of the 
undertakers, which sum shall form a reserve-fund to answer any deficiency 
which may at any time happen in the amount of divisible profits, or to 
meet any extraordinary claim or demand which may at any time arise 
against the undertakers; and if such fund be at any time reduced, it may 
thereafter be again restored to the said sum, and so from time to time as 
often as such reduction shall happen.” 

Section 33 provides that when the reserve-fund is full, the interest 
thereon shall be dealt with as part of the profits of the undertaking. 

Section 34 provides that the reserve-fund may be used to supplement the 
profits in any year where sufficient has not been earned to provide the 
prescribed rate of dividend. 

Section 35 provides that if there be any profit in excess of what is 
required to pay the prescribed dividend, and if the whole of the reserve- 
fund has been, and remains, invested, that the price of gas shall then be 
reduced, &c. 

It is quite clear, from the above, that the establishment of a reserve- 
fund has been sanctioned, if not prescribed, by the Legislature, and that 
all Gas Companies, with statutory powers, are entitled, if they think 
proper, to fill up their reserve-fund before reducing the price of gas. 

In practice, however, this is not commonly done, and very few Com- 
panies have any reserve-fund at all within the meaning of the Act—i.e., 
Properly invested. In most cases, undivided profits are invested in exten- 
sions of the works and plant, and are made to do the work of capital to the 
great benefit of the consumers. 

But having regard to the fact that circumstances may arise at any time 
which may make it advisable or necessary for a Gas Company to part 
with their undertaking to a Local Authority, I wish to point out that it 
is the interest of all Gas Companies, before unduly reducing the price of 
gas, to fill up their reserve-funds, to have their plant in the highest 
state of efficiency, and to keep their accounts in the clearest manner. 

It is useless to attempt to hide the fact that, from various causes, the 
control of gas and water works is passing into the hands of public bodies, 
and it is well that the matter be looked at full in the face, that all parties 
should understand how their interests will be affected, and how those 
interests may be best protected. 

By the introduction of “auction clauses” into all Gas Bills, and the 
extinction thereby of the rights of Shareholders to take new capital at par, 
their interest in maintaining possession of their undertakings has been 
sensibly weakened, and, consequently, thereis no reason to suppose that the 
process of “transfer,” which has already assumed such formidable propor- 
tions, will have less force in the future than it has had in the past. 

So far as the interests are concerned of the gentlemen whom I have now 
the honour to address, I fear they may not be better off under the new 
régime than under the existing one, but it is possible that the gas con- 
sumers may find themselves anything but benefited by the change. 

The result of many recent arbitrations to settle the value of gas under- 
takings has been conclusively to show that a Gas Company, earning 
full statutory dividends, will obtain not less than 25 years purchase of 
same; in other words, that the purchasing body will be able only to get 
4 per cent. upon the purchase-money of the existing business. 

n some recent cases of transfer, where there has been an invested reserve- 
fund, it has been, by arrangement, retained by the sellers, and as the ambi- 
tion of the Local Authority purchasing is usuallyto show a large profit on 
the working of the concern, the experience in the past has been that 
this result is arrived at, for the most part, by maintaining the price of gas 
at a higher level than would have been possible, or necessary, if the 
undertaking had remained in the hands of a Company controlled in their 
operations by section 35 of the Gas-Works Clauses Act, the restrictions 
contained in which have never yet been imposed upon a public body 
having authority to supply gas, who are at liberty to make any profit they 
can, so long as they charge no higher price for gas than the maximum 
price named in their Act, or in that of the Company of whose undertaking 
they have become possessed. 

It is quite clear, therefore, that gas consumers may, by this means, be 
taxed for the benefit of those ratepayers who are not gas consumers. 

The foregoing observations are principally directed to the case of those 
Gas Companies having statutory powers; but there are many instances of 
Local Boards, in growing districts, attempting to acquire the control of the 
gas supply in their respective localities, where the Gas Company are not 
protected by a special Act. 

I need hardly point out that in such cases the non-statutory Company 
are at a great disadvantage, and, in fact, have no option but at once to go to 
Parliament for an Act of Incorporation, because, under the powers of the 
Public Health Act, 1875, section 161, any Urban Authority, where there is 
no company or person authorized by Parliament to supply gas for public 
or private purposes, may themselves undertake the supply of gas 
throughout the whole or any part of their district; that is to say, a non- 
statutory Company whose ae are not protected by a special Act or 
by a Provisional Order, confirmed by Parliament, are very much at the 
mercy of the Local Authority desiring to acquire the gas undertaking. 

Very exaggerated notions of the burthens which the cost of an Act would 
entail upon a small Company prevail, but experience has shown that the 
benefits far outweigh the cost. 

_ There are numerous Companies, with a sale of from 6 to 12 millions, with- 
out statutory powers. Ifa Special Act costs say £800, taking the sale of 
the smaller quantity, the cost of the Act would only entail an additional 





charge of about 13d. per 1000 cubic feet, and for the larger quantity 
about #d., while the possession of the Act will not only be a source of 
strength in dealing with the Local Authority—the operations being pro- 
tected by Statute—but will absolutely enhance the value of the undertaking 
for sale, to a greater extent than the sum expended in obtaining it. 

I therefore strongly advise small Companies without statutory powers 
seriously to consider this question in connection with the subject of pro- 
bable or possible transfers in the future, and to protect their property in 
the way Thee indicated. : : 

I will now bring this paper to a close, and while Iam quite sensible 
that the information it contains is already well known to many gentlemen 
now present, yet there are doubtless others to whom it may be useful. 

I have no other motive in bringing before the meeting the subject of 
this paper except that I may add my mite to the mass of valuable in- 
formation which has been gradually accumulating since this Association 
has been established, and will only say, in conclusion, that whether the 
gas-works of Great Britain remain in the hands of private companies, or 
pass into the possession of public bodies, it is quite certain that there will 
never be a lack of able and honourable men, with the necessary scientific 
knowledge and skill, to carry them on with advantage to the public and 


credit to themselves. 


Mr. H. P. Srepuenson said it was very curious that in the parliamentary 
arrangements made with regard to Gas Companies, the authorities were 
very careful that in Gas Companies Bills stringent clauses should be 
inserted, defining very exactly the powers conferred; but when public 
bodies themselves went to Parliament they never said anything whatever 
about these things. They seemed to think they were such virtuous, 
honest individuals that all these matters might be left to their own 
honour. What struck him in connection with the paper just read was 
this—that, if some small Companies went to Parliament to get an Act, 
with a view to afterwards transferring their undertakings to the Local 
Authorities, they might have such disagreeable provisions included in 
their Acts that the Local Authorities would not have anything whatever to 
do with them. 

Mr. SHepparD (Horsham) said there was one point which might affect 
the interest of many members present. It would be found in the Public 
Health Act that, when a Local Governing Body purchased a statutory 
Company, they were required to make remuneration to the officers. He 
would, therefore, suggest to those present, if they happened to belong to 
non-statutory Companies, that they should use every endeavour to induce 
their Directors and Shareholders to get incorporated. 

Mr. Storer (Stafford) desired to thank Mr. Penny for his admirable 
paper, and only regretted that it had not been read several years ago. 
Had it been, it would have given information to many Gas Managers, 
which would have proved very useful to them. Had his Company pos- 
sessed the information some few years ago which he had been in possession 
of some few months, the Stafford Gas-Works would never have been trans- 
ferred to the Corporation at the price they were, although the price obtained 
was nearly 30 years purchase of the dividend; and it was a compulsory 
sale too, which was about as high a price as that of any gas-works which 
had been transferred. Looking at the tendency of things in the present 
day, he would advise his brethren to put their houses in order, and have 
all the apparatus connected with their works thoroughly up to the mark; 
to let everything be done as well as it possibly could be done; to fill up 
the reserve-fund; and, amongst other things, if the Corporation had not 
already an Act by which they had power to purchase the works, to care- 
fully watch that Act when it was being obtained. The Act at Stafford, under 
which the Corporation obtained the power, was unfortunately not watched. 
He would not say whose fault it was, because the party was not present ; the 
consequence was, a clause was inserted which was never noticed until 
about a week ago, the effect of which was that the whole of the purchase- 
money must be equally and rateably divided amongst the Shareholders, 
without any provision being made for the compensation of Directors or 
officers. The transfer did not take place without going to arbitration. 
Some of the most eminent men of the day examined the works, and under 
the arbitration certain awards were made. Amongst other things, were 
certain sums allotted for the Secretary and for Directors; but he was 
sorry to say that, in consequence of the clause mentioned, all those 
allowances had vanished, and the Directors found themselves obliged 
to pay over every penny of the purchase-money to the Shareholders. 
Fortunately it was discovered that the Company had not paid their full 
dividends for a certain time, and they were able to capitalize the interest 
on the debenture stock which had been borrowed at from 44 to 8 per 
cent., or else they would have been handed over, tied hand and foot, 
at 25 years purchase. ; 

Mr. Carr (Halifax) rather regretted the tone that some of these discus- 
sions took with regard toCorporations. He had made a similar remark at 
the last meeting, and as so many Members of the Association now repre- 
sented Corporations, it was only fair that some one should take the Corpo- 
ration side in these questions. He for one thought a great deal more was 
said about Corporations than was altogether justified. Of course, there 
were some Corporations whom no one admired, and, judging by the way 
in which some Companies rewarded their servants, none of them would 
like to be in similar institutions. But he had had experience of some 
Companies who did not do exactly as they ought to do, or as they con- 
sidered a Company ought to do, just as there were some Corporations 
who did not exactly do what they would like. It struck him that if the 
Members of the Association were to follow out the President’s suggestion, 
and make a report to their respective committees when they went back, 
and had to state that the meeting had been engaged in pitching into Cor- 
porations, and showing them up in the most deplorable light, these bodies 
might be induced to reconsider the question whether they would allow 
their Engineers to come to these meetings. He was quite certain that 
many of these reports got into the hands of Corporations, and he could 
not think that the members of those bodies who read them would be 
favourably impressed by what they read as coming from the mouths of 
their servants when they assembled together. Some gentlemen objected 
to his remarks, but he was not speaking so much about anything which 
had been said that day, but was rather drawing a strong case of what he 
desired to avoid. He thought they should try to make the Association as 
representative as possible, not of gas companies, but of the engineering 
profession ; and he was sorry to see that the JournaL or Gas LIGHTING 
took a one-sided view of this matter—even going the length of questioning 
whether any man of honour could serve a Corporation. He thought those 
remarks were to be deplored. They did not improve the position of those 
gentlemen who did serve Corporations, and he was quite sure they did 
harm. - 

The PresivEnT, interposing, said the discussion of remarks which 
appeared in the JournaL or Gas Licurine was hardly pertinent to the 

uestion. . 

: Mr. Carr said he would, of course, bow to the decision of the Mhairman. 
There were one or two remarks in the paper which seemed to hin rather con- 
tradictory. One was that Gas Companies invariably did tPe best they 
could, independent of any pecuniary benefit it might be to thfe consumers. 
Then, in deploring the action of auction clauses, Mr. Peyfn went on to 
say that the effect was to take away any pecuniary benefifZ the Company 
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might have from the proper re tion of their business. These two 
things did not go very well together. He was not exactly of the opinion 
expressed with regard to the auction clauses. He thought 10 per cent. was 
a very high sum to be guaranteed by Parliament as the return for money 
to be invested, though it was not at all too high for money which had 
been invested under risks which did not now exist. Seeing that the risks 
had all been removed by Parliament, he did not see that so high an 
interest was required for money which had to be invested in future. 

Mr. Hers (Bath) said they must all be thankful to Mr. Penny for his 
interesting paper regarding the transfer of gas-works to Corporations. 
He would suggest that some member should read a paper next year on the 
other side of the question—namely, the transfer of gas-works from Cor- 
porations to Companies. 

Mr. Woopatt (Leeds) said he had occupied forsome time the exceptional 
position of being in favour of the transfer of gas-works to Corporations. 
At Leeds the Corporation were doing all that any Company could be sup- 
posed to do in the interest of the gas consumer, and the line of policy they 

ursued was the very opposite to that which Corporations ordinarily fol- 
Cool. When he went to Leeds he found a deficit of something like 
£20,000, due from the gas undertaking to the borough fund, and until they 
had paid that, the Corporation did not feel justified in dealing with 
the profits as belonging to the consumers. But that amount once paid off, 
he propounded the principle of “gas profits for gas consumers,” and, 
somewhat to his surprise, he had very little difficulty in permeating the 
whole Corporation with his view on the subject. From that time the 
Committee had gone to the extreme in that direction. They did not even 
wait for a balance in order to be assured that they might sell gas at a 
lower price in the year following, but they anticipated the balance which 
was to accrue, supposing the price were maintained, and jhe had his 
instructions each year to prepare an estimate in such a way that no 
balance should remain. In fact, it would be best work on his part to make 
the income and expenditure exactly balance, and not allow of one penny 
being paid even for income-tax. But while he favoured this principle of 
the transfer to Corporations, he did not see that much good could result 
to ~~ parties, now that auction clauses were introduced into all new 
Acts, because under the auction clauses, a Company would in future erect 
additional works at a cost of 5 per cent., whereas a Corporation must pay 
4, or 4}, or perhaps 43 per cent. for money they required to raise; and 
they must put by, for a sinking-fund, perhaps 1 per cent., so that the 
charge for the future gas business of Corporations would be quite as large 
as if the business were managed by Companies. 

Mr. Penny said there was not a great deal to reply to. Mr. Woodall 
had made some apposite remarks; but he thought the line of conduct 
adopted by the Corporation of Leeds was an exception to the rule. His 
own opinion was that, when Local Authorities acquired gas-works, they 
did it with a view of obtaining profits for some general purpose. No 
doubt the idea was that it would be a benefit to the township; but as it 
happened, the profits so obtained were provided by the gas consumers, so 
that those who were not gas consumers received a benefit they were not 
entitled to. However this might be, he did not consider that his observa- 
tions on Local Authorities and Corporations were obnoxious to the 
remarks made by Mr. Carr. This gentleman overlooked the fact that 
Local Authorities first attacked Gas Companies, with a view to get posses- 
sion of their property. He (Mr. Penny) had certainly not said much to 
the detriment of Corporations in respect of their conduct of gas under- 
takings; but, all the same, he believed their management was not superior 
to that of the Companies whom they superseded, nor did he think, if his 
paper were read carefully, it would be considered by Corporations that 
their officers had been placed in a false or improper position by merely 
listening to its contents. What Mr. Storer had said was much to the 
point—viz., that it was necessary for Gas Companies, and those who advised 
them, to be very careful in the conduct of their operations, having regard 
to what might possibly happen. The mischief in Mr. Storer’s particular 
case was done long before the arbitration commenced, and could not be 
undone by those acting for the Company at the time the arbitration was 
being held. So far as he could gather, those whose duty it was to watch 
the Stafford Corporation Bill watched it at a distance, and so did not see 
those obnoxious clauses which bore so hardly on the officers of the 
Stafford Gas Company. There was no doubt that when a Gas Company 
were about to be transferred, it was advisible, if possible, that the interests 
of those who had been serving them so many years should be studied. 
He should, therefore, strongly recommend the Directors and Officers of 
Gas Companies, when a transfer of their undertaking was in contempla- 
tion, not to wait until the mischief was done, but at once consult those 
competent to advise them, who were constantly engaged in parliamentary 
business, and knew what the meaning of those little clauses were, which 
appeared simple in themselves, but which sometimes had very serious 
consequences when they came to be inquired into and acted upon. 


The PresDENT, in closing the discussion, said he was quite sure the 
whole body of members would support Mr. Carr in the observations he 
had made, but he was not aware that, either in the present discussion or 
any other when he had been present, anything had been uttered to 
which exception could be taken. 


Mr. Georce Livesey read the following paper on 
CAPITAL AND REVENUE. 


“The Proportionate Capacity of Apparatus and Standards for Capital 
and Expenditure ” is one oF the suggested titles for a paper, and although 
it appears a very practical subject, it will probably be found, on further 
consideration, an exceedingly difficult one to deal with satisfactorily. The 
first part, relating to the proportionate capacity of apparatus, would pro- 
bably be answered in the best manner if a return could be obtained from 
a sufficient number of the members of the Association to be fully repre- 
sentative of all the varied circumstances under which gas undertakings 
exist, setting forth the capacity and the cost of construction of the retort- 
houses, condensers, washers, scrubbers, purifiers, gasholders, and mains. 
An individual can give only his own experience, which certainly could 
not be accepted as a reliable standard for all gas-works, seeing that no 
two can be exactly alike. 

In reference to — which is the chief subject of this paper, it ought 
to be possible to find a maximum standard, in proportion to gas-producing 
= which shall be capable of application to all except the smallest 

orks. 

_ The relation of capital to revenue is, in principle, a simple matter, but 
in our business it is complicated by such a variety of circumstances and 
interests that a great confusion of opinion and of practice has resulted. 

Capital may be defined as money represented by productive works, or 
used in working a business; there is a vast amount of so-called capital 
which is unfortunately represented by nothing at all. To begin with, we 
have the National Debt, which represents nothing but the good faith of the 
country, and its ability to pay, not its debt, but merely the interest ; but 
the debt is not capital representing actual property. Again, there is an 
enormous amount which goes by the name of capital, although it stands 
for nothing but money spent in fruitless contests, in waste of various 

ds, mistakes and extravagance on works that are obsolete or worn out, 
and on works that now have no existence. 





This does not apply to gas-works merely, but to railways, docks, water- 
works, and to joint-stock enterprises generally. So long as a concern is able 
to pay interest on its nominal capital, it is assumed that the capital is 
represented, and it has a market value; but I hold that the only sound 
position is that the works and plant should be fully worth, at all times, 
the sum charged against them in the capital account. It is quite true that 
capital may, nay, must be expended, and with perfect fairness on other 
things than plant. For instance, the cost of an Act of Parliament, or the 
legitimate expenses attending the starting of an undertaking, or the amount 
paid for a foreign concession, are all proper charges on capital; but a 
sinking-fund must be provided out of revenue to liquidate the cost of the 
concession by the time that it expires. Preliminary expenses also should 
be written off as soon as possible, and even the cost of an Act of Parlia- 
ment. Although the powers conferred by it may be exceedingly valuable, 
present and prospective, still, changes being possible that may render an 
Act of Parliament valueless, the capital account should be cleared of this 
charge also, in order ultimately to attain the position of having every 
aay of capital fully represented by the structural value of productive 
works. 

This may be said to be a mere truism, and in the case of the individual 
millowner, manufacturer, or shipowner, it must be accepted and acted 
upon, or he will sooner or later find himself in difficulties. The principle is 
recognized and put into practice by the great Steamship Companies, and 
there is, I suppose, at least one English Gas Company, whose works are 
all on the Continent, and one or two Companies with works in England, 
where the value of the plant exceeds the amount of the paid-up capital. 
But these are exceptional cases, and not recommended for imitation ; 
they are sacrificing, to some extent, the interests of the existing Share- 
holders for the benefit of posterity, or for the public body that may pur- 
chase their undertaking. They have, however, as yet, found scarcely any 
imitators, the overwhelming majority erring in the opposite direction at 
the expense of future generations of Shareholders or of the Public Autho- 
rities who may be tempted to purchase. 

In many cases the disparity between the value of the works and the 
interest-bearing capital would, if the business were not of an exceptional 
character, be simply ruinous. Where would an ordinary manufacturer, 
exposed to fair competition, find himself if his plant for making a certain 
article had cost just double as much as other makers had expended on 
similar plant? The question needs no answer. 


Having made the statement that gas undertakings generally have a larger 
capital than is represented by works, it is necessary to bring evidence in 
support of it, and to name a standard of capital in proportion to gas-pro- 
ducing power that shall be fairly applicable to all ordinary cases, and 
allow a good margin for unforeseen contingencies. The margin will be 
somewhat greater in large works, but not so much greater as would appear 
at first sight. For instance, a retort-house to enclose ten retorts would 
probably cost less in proportion to the number of the retorts than one to 
cover 200, seeing that the walls of the small house will be less than half 
the height and thickness of the large one, and the roof also will cost less. 
On the other hand, small gasholders cost more in proportion than large 
ones. 

Four years ago, in this room, I said that the capital expenditure on new 
plant might, in most cases, be kept within £5 per ton of coals used in the 
year. I am now prepared to say that where the capital exceeds £5 per ton, 
or, say, 11s. per 1000 feet of gas sold, the capital is greater than the value 
of the works, mains, and working capital. It is better, perhaps, to take as 
the unit the 1000 feet sold, rather than the ton of coals used; but if we 
assume that the unaccounted-for gas does not exceed 10 per cent.—it 
should be well within that figure—the ton of coals will stand for 9000 feet 
of gas sold. These terms are easily convertible by dividing the amount 
per ton by nine ; and so, for convenience and simplicity, I shall take the 
ton of coals as the unit. 

Of the total capital, if a Company pay all their accounts in cash when the 
goods are delivered, nearly 10 per cent., but not exceeding that amount, 
will be required for working capital; this leaves £4 10s. per ton for plant. 
It is generally agreed that of the capital expended, about two-thirds will 
be laid out on the works and land, and one-third on mains, meters, and 


services. By this rule we obtain out of the £5— 
Works perton ofcoal . ..... . - £3 0 0 
Mains, &c., outside the works . . .... . 4110 0 
Working onpital . . 2. 2. se ee eo eo « OW DO 
Toll 2. ss -£5 0 0 
Or at per 1000 feet sold it will be— 
i Shu + Sm Ae dow De oe eee 
Wiates, Be. . . « + « i... es em ee ee 
Working capital, about. 2 
Total .-£011 0 


This statement is based on my own experience in the construction and 
valuation of works. Itis supported by that of eminent engineers with 
whose work I have become acquainted, who have exceeded in economy, 
without sacrificing efficiency, anything that I have done. 

The item of £1 10s. per ton, or 3s. 4d. per 1000 feet sold, for the outside 
plant, does not require detailed evidence to prove its sufficiency. I, there- 
fore, proceed to sustain my assertion that £3 per ton, or 6s. 8d. per 1000 
feet sold, as applied to the cost of works and land is sufficient, by the 
following mem | cases, the names only being withheld. 

It is not contended that the capital account should be exactly divided 
as above indicated. All that I wish to maintain is, that the £5 per ton, or 
lls. = 1000 feet sold, is a sufficient maximum capital for all but very 
small works. 

Case No. 1.—Small works in Yorkshire, complete in every respect, and 
capable—with a margin of at least 15 per cent. of retorts out of use in the 
depth of winter—of carbonizing 16 tons of coals per day, or 3200 per 
annum—say, 3000 tons—which, with a total cost of works and land of 
£8420, gives £2 16s. per ton of coal, or 6s. 3d. per 1000 feet sold. 

Case No. 2.—New works on new site, to replace old worn-out works in 
a cheap district—North of England. The Company with a heavy ome 
and very little to show for it, necessitating great economy. With a little 
correction, these works can be taken as capable of using 100 tons of coals 
per day, or 20,000 tons per year; but taking them as constructed, there 
is a retort-house, to contain retorts sufficient to carbonize 125 tons per 
day, and to allow more than 10 per cent. out of use. Condensers, ex- 
hausters, purifiers, scrubbers, and meter for 100 tons, or 1,000,000 feet per 
day. Gasholder storeage, 500,000 feet. Cost, inclusive of six acres of land 
complete, £28,600. Coals used in the year, 9000 tons, equal to £2 12s. 5d. 
of capital per ton of coal, or 4s. 9d. per 1000 feet sold. 

But, by adding another gasholder for 500,000 feet, and setting some 
additional retorts, the capacity of the works will be brought up to 100 tons 
per day, or 20,000 tons per year. For these additional works, I add, as the 
outside cost, £11,000, which is more than they would amount to at the 
rates at which the other work was executed. 

The total, therefore, for 20,000 tons per year will be £34,600, equal to 
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£1 14s. 7d. of oggital for each ton of coul used in the year, or less than 4s. 
per 1000 feet sold. 

Case No. 3.—Some entirely new works, not 100 miles from this place, 
erected as an additional station for a large Company, calculated to make 
3,000,000 a day, corresponding with a consumption of 60,000 tons of coals 
per annum. Cost complete, with a large plot of land, very little over 
£100,000, or well within £2 per ton of coal, or 4s. 6d. per 1000 sold. 

It is right to add that cases 1 and 2 are in cheap districts, No. 1 being 
erected at the time when prices were rising, No.2 in cheap times, and case 
No. 3 is not in a cheap district; but the work was done, and done 
thoroughly well, when prices were low. 

Case No. 4 is that of a large Company where a large area of land was 
purchased, some ten or twelve years ago, adjoining the works on which 
the extensions have been made. This Company have, I know, charged to 
capital, during the past 12 or 15 years, a sufficient sum to pay for all the 
outlay on land, works, mains, meters, &c., to meet the requirements of a 
business that rather more than doubles every ten years, with the result 
that the proportion of capital to coals used has remained stationary at 
about £4 15s. of capital to the ton of coal. At the same time the price 
charged for gas by this Company has, during the whole period, been lower 
than any of their neighbours. A very large proportion of the additional 
work was executed during those late years of excessive prices, and the 
surplus power of the works has been very considerably increased. The 
gasholder capacity, in 1866, was less than 80 per cent. of the maximum 
make, and in 1877 it was 115 per cent., while the retort power, with the 
other portions of the plant, has been increased to a corresponding extent 
ao the proportions of ten or twelve years ago. 

do not say that the cost of the works, as set forth in cases 1, 2, and 3, is 
to be taken as a standard, for I consider that any standard should be 
based on average prices and circumstances; but these cases, taken in con- 
junction with case No. 4, fully warrant me in saying that £5 per ton, or 
11s. per 1000 feet sold, is a sum that ought not, in any case, for new works, 
except the very smallest, to be exceeded. Whether or not it is necessary 
or desirable in all cases to make the effort to reduce existing capitals to 
this level is not my business to decide. It is a complicated question, and 
must be settled by those immediately concerned. I only say that any 
— exceeding this standard is not represented by works. 

hat capitals generally exceed this limit is an undoubted fact; but, in 
order not to appear invidious, I take the London Companies as an 
example. 

In 1861, when the first parliamentary return was made, the aggregate 
capital of the 13 London Companies was £5,647,899, and the coals used 
did not exceed, but nearly approached to 644,000 tons. I cannot obtain 
exact figures, but know that this may be taken as sufficiently correct. 
This works out to close upon £9 of capital per ton. 

In 1869 the capital, share and loan, amounted to £7,828,844, and the coals 
to 1,171,588 tons, which gives £6 13s. 8d. per ton, the highest amount of 
capital being £8 7s. 4d., and the lowest £4 10s. 6d., three of the 13 Com- 
panies being below the £5 standard. 

This shows a very ng and commendable improvement, and it shows, 
moreover, what may be done in the reduction of capital. 

In 1877, another interval of eight years, we find only six Companies. 
The total capital amounted to £11,845,749, and the coals used to 1,614,246 
tons, or £7 6s. 1ld. per ton, the highest being £8 0s. 2d., and the lowest 
£4 15s. 8d., only one of the three Companies, with — below £5 per 
ton, being left, the other two having been amalgamated. 

During this last interval, a great increase has taken place in the capital 
account of some of the Companies, while that of others has been very con- 
siderably reduced. The increase is accounted for by the gigantic works 
that have been erected, and has, therefore, to some extent, been unavoid- 
able; but it ought to be reduced from year to year, as these works come 
more and more into use. 

Notwithstanding all these variations in the capitals, the course of the 
Companies has been one of almost uniform prosperity, and the question 
wy arises, How is it that these undertakings should be so prosperous ? 
Either the principle laid down in this paper is altogether wrong, or there 
is something extraordinary in the circumstances under which Gas Com- 
panies exist, 

Some will at once say that it is all owing to the absence of competition, 
which is, in a sense, correct; but if the inquiry is carried somewhat 
further, it will be found that the defective legislation, which has been 
brought to bear on the Companies from outside, by those who wished to 
exercise control over them, has the most to answer for. 

The legislation controlling Gas Companies was framed in the days 
when competition was universal. I refer to the general Act of 1847, which 
was, for those circumstances, an exceedingly good and just Act, both for 
the public and the Companies; but when the circumstances had entirely 
changed, by the complete abolition of competition, this Act, in its relation 
to capital and dividend, became obsolete. This the Authorities did not 
see, and in the Metropolis Gas Act, 1860, they incorporated and reaffirmed, 
with some slight limitations as to back dividends, the 1847 Act. That it 
was a great mistake is, I consider, amply proved by the widespread and 
almost continual discontent which the public authorities have shown since 
1860 towards the London Gas Companies, which dissatisfaction has been 
reflected in the provinces, resulting in endless inquiries in Parliament, 
which produced, after a three years contest, the Act of 1868, providing a 
power of revision. The notorious revision clauses utterly failed to give 
satisfaction ; the discontent they produced leading to another protracted 
inquiry, which led, in 1875-6, to the adoption of the principle of the sliding 
scale, advocated by the writer before this Association in 1874. This was, 
at the time, vehemently opposed by the Companies, who allowed the 
right opportunity for its adoption to pass; but, after twelve months con- 
sideration, they effected a treaty of peace with the Authorities on that basis, 
and were compelled to accept the auction clauses, which I did not 
recommend, and, as a Gas Shareholder, do not like, but against which I 
cannot argue, for I consider them a just arrangement under the circum- 
stances of non-competition in which Gas Companies are placed. 


So far the sliding scale has worked satisfactorily; the public have not 
grumbled, but have rather commended the increased dividend that has, in 
one or two instances, been paid in London. I hope and believe that the 
Companies—who now express their satisfaction with the sliding scale— 
if bad times come, necessitating a reduction of dividend, will cheerfully 
acquiesce, for it is simple justice that producer and consumer should share 
in fair proportions the advantages of prosperity and losses of adversity. 


The old legislation designed for competition, but continued after it was 
abolished, made it difficult to do right, and easy to do wrong in reference 
to capital; but now there is no excuse, thanks to the valuable tables com- 
piled annually by Mr. Field, to legislation on sound principles, and to the 
light thrown on the question by the numerous public inquiries into the 
matter. 

There is, however, ample justification for the excessive capitals of the 
Companies. They did not create the legislation, it was forced upon them 
by Parliament; they did not create a state of competition, it was forced 
upon them, in most, if not all cases, by the Consumers; therefore the Com- 
anies cannot be blamed for the natural result of Acts not their own, nor 
or reducing their capital by extending their works out of revenue. 








Lest the advocates for competition should think that a return to it would 
be beneficial, let me say that it was the cause of a greater amount of waste 
and loss, both on capital and revenue account, than any other circum- 
stance affecting Gas Companies—a waste and loss which ultimately fell 
upon the Consumer, and to this objection to competition must be added 
the immense public inconvenience that resulted from the multiplication 
of mains in the streets. Competition is utterly out of the question ; it is 
a system most expensive to the Consumer, while it is ruinous to the Gas 
Company. 

There is, however, one serious objection to a small capital. In these 
days, when scarcely a week passes without a report of a Gas Company 
having been purchased by the Local Authority, which fate stares all the 
rest in the face, it is but natural that the question of a reduction of capital 
should be looked at in reference to its effect on the probable terms of pur- 
chase. It is the fact that, with purchase in view, it is a positive and great 
disadvantage to a Company to reduce their capital. The rule is, not to 
take as the basis of purchase the intrinsic value of the concern, but only 
the amount of dividends paid. I will put a hypothetical case: 

Company No. 1 sell 100 millions a year, and have for this purpose the 
moderate capital of, say, £50,000 (a trifle below the standard of £5 per ton); 
they divide amongst shareholders, at 10 per cent., £5000 a year, and the 
price they would receive from a purchasing authority would be, at 25 
years purchase, £125,000. 

Company No. 2 also sell 100 millions, but have the extravagant capital 
of £100,000, or nearly £10 per ton of coal; the dividend amounts to £10,000 
a year at 10 per cent., for which they would receive £250,000, or double the 
amount of No.1, or even if half the capital was at 7 per cent. they would 
then receive as dividend £8500, and as purchase-money £212,500, 
against £125,000 in the other case. 

Where is the justice of this, and how can any Gas Company be expected 
to exercise such a high standard of exalted virtue as to reduce their capital 
when purchase on this system is in view? It may be thought that 
my illustration is much exaggerated, but such is not the case. A 
transfer has just been effected under the following circumstances :—The 
Company’s able Manager has for years been working with the view to 
reduce the capital to a thoroughly sound basis, and has succeeded in 
bringing it well within the £5 limit, and in getting in addition a large 
excess of plant. The Counsel employed to conduct the case before the 
Arbitrators was unable ot secure more than the usual terms, although if 
the capital account had been run up to £7 or £8 per ton, the Shareholders 
would have received half as much again for the very same property. 

What, then, is to be done? Parliament has, in a measure, caused, and 
has undoubtedly sanctioned, the past expenditure on capital. It may be 
wise to reduce this, and it is quite fair to effect the reduction out of 
revenue, but as to future expenditure on capital account there ought to be 
no doubt. 

Capital may be lost by the construction of more expensive works 
than are necessary; and that there is a tendency in this direction there 
can be no doubt. Human nature likes grand things, and Committees 
of Town Councils, with the rates, as they say, behind them, as well as 
Boards of Directors, are not free from this infirmity. They are frequently 
carried away by an imposing appearance, when something much more 
simple and less expensive, while equally good, would answer the purpose. 
Contractors and Manufacturers naturally throw their influence into the 
scale in favour of expensive plant, and I can find no fault with them for 
doing so, except with those who find in it a larger margin for the exercise 
of the bribery to which some of them owe a large portion of their 
business, as one who signed himself a “‘ Commission Abolitionist,” in a 
letter he addressed to The Times, confessed that he had made his business, 
to a great extent, by this system, and then endeavoured anonymously to 
kick over the ladder by which he had mounted to prosperity, and at the 
same time to destroy the reputations of all connected with gas-works. 

Engineers and Managers also have a laudable desire to make their works 
as substantial and good-looking as possible; but this often leads to loss of 
capital in needlessly expensive constructions. I do not by any means 
advocate anything paltry or shabby, but I believe that gas-works that are 
soundly, but not too substantially, constructed, well proportioned, and 
with an evident fitness for the purpose for which they are intended, without 
any direct attempt at ornamentation, and with economy apparent in every 
feature, will look when in use, and the dirt and smoke have had time to 
take effect, infinitely better than those highly ornate constructions that 
have such a fascination for some people. To my mind, this high art, as 
it may be styled, is out of place in gas-works, which, when placed in a 
suitable position, are scarcely ever seen, and, if seen, are not likely to be 
admired, except when quite new and clean. 

Let it, then, be our object to produce the greatest effect with the 
smallest expenditure. A lavish expenditure may, in one sense, be a benefit 
to some, but economy and care on the part of each or any section of the 
community is the only way to create lasting prosperity. 

A word as to revenue. In these times, when all traders are complaining, 
gas undertakings still find their revenue maintained. It is, however, their 
duty to make a right use of it; they are, in fact, bound, by the common 
bond of duty to the community, to exercise care and judgment in the 
appropriation of revenue; and to us, as Gas Managers, it is highly impor- 
tant that we should give our attention to this question as well as to that 
of capital. 

Taking the gross revenue, which we will assume is carefully collected, 
and that the most has been made of all the sources from which it is derived, 
the first charge upon it is to pay for the materials and labour required in 
the ordinary working of the business; the second is the annual expendi- 
ture of so much of it as is sufficient to maintain the works and plant in 
thorough good order at the full capital value. Where portions of the plant 
have become obsolete or worn out, they should be renewed out of revenue, 
and in cases where apparatus of increased size is erected to replace that 
which is used up, only the cost of the additional gas-producing power 
should be charged to capital, the rest being borne by revenue. It seems 
almost waste of time to insist on such a self-evident principle, but it is 
necessary, because it is a very common practice to charge the whole cost of 
renewals to capital, and where new works are erected this is almost the 
universal rule. I suppose because the value or the original cost of the 
abandoned works is too great to be taken from revenue in any year; but 
where this is the case, a sinking-fund ought to be established, writing off 
from revenue a fixed sum yearly until the whole is liquidated in a reason- 
able time. It should be remembered that after the new works are erected, 
the charge for repairs for some years will be merely nominal; it would 
therefore be fair and right to charge against revenue the full normal 
amount for repair and maintenance, and thus reduce the capital by 
writing off something every year; or, if this cannot be done, by paying 
the cost of additional plant and extensions from revenue. 

In the appropriation of revenue for the maintenance of works, there 
would be no difficulty if a fixed and certain sum each year were required ; 
but it sometimes happens that a very large sum is required in a single 

ear, as, for instance, when a gasholder has to be renewed, or a large gas- 
older must be erected in the place of a smaller one. The renewal is a 
charge that should be entirely borne by revenue, and, in the other case, 
out of the total cost of the gasholder, so much should be charged to 
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revenue as will represent the original value of the small holder. Supposing 
a small holder cost £3000, and in its place a larger one is erected, costing 
£10,000, of this sum £7000 is chargeable to capital, and £3000 to revenue. 

Unfortunately, the various Acts of Parliament provide no depreciation- 
fund for meeting such cases; consequently, it very {commonly happens 
that the whole £10,000 is charged to capital, thus making the accounts 
show £13,000 as the amount expended on this gasholder, while it is only 
worth £10,000. The creation of a suspense account, to liquidate the £3000, 
would, under these circumstances, be a proper thing todo. Anything, in 
fact, being better than to allow the £3000 to stand as part of the capital, 
with nothing to show for it; but suspense accounts should, if possible, be 
avoided. f 

The Gas-Works Clauses Acts provide that, after paying full dividends» 
and filling up the reserve-fund, all further profits shall go to the con- 
sumers, in the shape of a reduction in the price of gas, overlooking entirely 
the necessity for a depreciation-fund, or a maintenance-fund, which should 
be the first object of attention. 

The only suggestion I am able to make is that, after filling up the reserve* 
fund, a moderate surplus should be gradually accumulated and carried 
forward from year to year as an undivided balance. I do not think any 
objection could be taken to this course, provided the balance did not 
assume unreasonable proportions. That an objection would be taken is 
most unlikely, seeing that any action by the Authorities, under the Act of 
1847, is rarely, if ever, undertaken to compel a reduction of price. Such 
action against such a fund, accumulated honestly for the purpose herein 
indicated, would now be far less likely than before, seeing that recent 
legislation leaves the undivided balance perfectly free. I could give 
instances where the undivided balance has been of the greatest benefit to 
both Companies and Consumers, providing a fund for the former out of 
which to meet any extraordinary charge, which must otherwise have been 
met by an increase in the price of gas. I say, therefore, provide such a 
fund in advance, out of which to pay the charges for abnormal repairs. 

The last charge upon revenue is the dividend. The expenditure on the 
ordinary working, together with that on repairs and on the sinking-fund, 
when necessary, having been deducted from the gross revenue, the balance 
only, whatever that may be,is available for dividend, any remainder 
going to form a reserve-fund. If the principles enunciated here are acted 
upon, there will be but little fear that, under any conceivable circumstances, 
the net revenue will be insufficient for this purpose, but I can conceive 
circumstances in which, if sound principles are neglected in prosperous 
times, the dividends may not only be seriously reduced, but destroyed. 
We have no right, because circumstances are in our favour, to neglect those 
principles on which alone a sound business can be founded; those prin- 
ciples must be maintained against mere expediency, and they will, in the 
end, be found to work the greatest good for the greatest number. 

In conclusion, I must ask you to forgive any apparent dogmatism in this 
paper. I have no desire whatever to force my opinions upon you, although, 
when called upon, I am bound to express them. If they are unsound, I 
shall be glad if you will refute them; but if they are right, I hope they will 
be generally adopted, and that, in adopting them, increased prosperity may 
result to the Members of the British Association of Gas Managers. 


Mr. Gore, as one who had suffered very considerably from what he 
believed was a misconception of the very important question now brought 
forward—namely, the relative proportion that capital ought to bear to 
works constructed for the manufacture of gas, wished to give a few 
words from his own experience and obseryation. For many years it 
was the custom to debit capital with all the expense connected with 
the promotion, construction, and completion of gas-works, and for many 
years it was considered that that capital was entitled to receive its 
maximum dividend. A clause in the Gas-Works Clauses Act of 1847 
was looked upon as a clause which gave Shareholders an indubitable 
xight to 10 per cent. on all the capital they had expended. The effect 
of reading the clause in that way, and the influence it had on gas 
property, was this, that there had been a disposition on the part of 
those who were connected with profitable gas-works to increase their 
investments in all directions, and no one could wonder that such was 
the case. It was the best investment in the country at the time, and 
gave the best guaranteed return on that capital; therefore, it was only 
natural that Shareholders should do their utmost to enlarge so profitable 
an investment. But what was the effect on Members of the Association 
—the men from whose brains must come that which enabled the capital 
to be made productive, and who were, therefore, deeply interested in 
seeing how the capital was expended? He need not ask the question, 
how much anxiety gentlemen had to pass through in order to meet that 
pressing demand for 10 per cent. on capital? If the capital had been 
reduced to such a point as would approximate to that which the works 
‘demanded, how much less anxiety would they have had in producing the 
return on that capital? Need he ask how many works there were 
whose working capital was not yet represented, to the extent of one- 
half, by the plant which was now in operation?—how much of it had 
been totally destroyed? He could refer to many works, and he almost 
thought he could point out one to which Mr. Livesey had alluded, 
where the original capital had been entirely destroyed, and new capital 
created; and yet the Manager was expected to pay a dividend on that 
double amount. Then there was another point of view of equal import- 
ance. Mr. Livesey had told them plainly that in this country they 
Were accustomed to work with an unnecessarily large amount of capital. 
It had been his lot to visit a great number of works in various parts 
ef the world, and he had been enabled to contrast the works con- 
structed, not only in this country, but in many of the principal foreign 
cities, with those constructed essentially on what he might call British 
principles. He had seen works which fulfilled all necessary require- 
ments, with all the retorts and plant economically in operation, at a 
reduction, in some instances, of 40, 50, or even 60 per cent. 
en the capital required for those constructed under the English 
regime. The facility with which capital was obtained in this country 
for the construction of works abroad had had this result, that Companies 
had burdened themselves with capital which, at the present time, did not 
show anything like the return it ought to do. He would take a case with 
which he was personally connected. They had the works constructed 
sbroad, upon what he might call cheap principles, but which enabled 
them to supply the district economically and advantageously. The capital 
was, in round numbers, £40,000, and on that capital for eight years they had 
_ on an average 19} per cent. An English Company, established on 

nglish plans, with a plant only capable of making something like 
10 million ¢ubic feet a year more than their own, cost, as the balance- 
sheet showed, £118,000. “N ow, it was quite evident that, if the Manager of 
those works had been Pern in competition with his, his 19} would appear a 
Her, return compared with about 6} or 6} per cent. return from the other. 

e had in his mind’s eye two or three concerns which he saw a few years 
$80 in South America, where capital at least 40 or 50 per cent. more than 
anens to have been had been expended in the works, and. very naturally 

ere was not a roportionate return. Gas Managers, therefore, had a 
— interest in keeping down capital. He believed the auction clauses 

jectionable, although they might appear to have a tendency in the right 


direction, provided they could inoculate Sharcholders with common sense 

rinciples—namely, that if Managers and apport were to put their 
see mt and intellect into their work, they should have the benefit. They 
had progressed within the last 50 years enormously. They carried on a 
business second, either in interest or domestic value, to no process carried 
on in the country. ‘ 

Mr. H. P. SrepHenson said he had no doubt the principle enunciated 
by Mr. Livesey, that all renewals, or partial renewals, should come out of 
revenue, was sound; but when a great amount of work fell in one year, 
it came hard upon a Company. The great difficulty he saw in meeting all 
the expenditure that might come in one year was that the profits might 
be depreciated in that half year. Mr. Livesey suggested a sinking-fund ; 
but how did he propose that should be carried out ? and was it possible, in 
the present state of legislation to have such a fund? 

Mr. Mean (Sutton) thought they were much indebted to Mr. Livesey for 
his valuable paper. The figures he gave applied, as stated, more especially 
te large wodle than small works; and he must say that his experience had 
been limited to comparatively small works, with capitals from about £3000 
to £300,000; and the difference between the capital necessarily expended in 
the establishment of those works was very great indeed. He put it, not as 
Mr. Livesey did, in tons of coal carbonized, for he did not think that was 
the most convenient form, but rather in thousands of feet of gas sold. In 
some works a much larger quantity of coal might be carbonized than else- 
where, although not so much gas was paid for; therefore, he based his 
calculations on the number of thousands of cubic feet of gas sold. He 
found that the capital averaged from about 16s. and upwards wd 
1000 cubic feet of gas sold. He was sorry to say he had lately joined a 
Board in which the capital expended was 34s. per 1000 feet sold. He did 
not mean to justify that at all, for there was evidently a large sum of 
money wasted. If the works were increased as the business extended, he 
agreed that all old plant disued should be compensated for out of revenue. 
He knew in former days, even at the works where the President was now 
Engineer, things had gone in a different direction. If he recollected 
rightly, when Mr. Livesey, sen., took the management of the South Metro- 
politan works, they were something like £80,000 to the bad. The Engineer 
was an extravagant man, and had spent, no doubt, too much, and, in 
order to pay good dividends, charged a great deal to capital that very 
properly belonged to revenue. It was a question what was fair to do. Sup- 
posing, for argument sake, that £1 per 1000 feet, or £1000 per 1,000,000 feet, 
would be a very fair sum for gas-works, there might be two Managers, 
one not quite so careful as the other; the one would “4 a great number 
of things out of revenue, and so reduce the capital, until at last, as in the 

South Metropolitan Company, they would have a capital of something 
like 10s. 7d. per 1000 feet sold. In their case 1s. per 1000 feet would pay 
10 per cent. on the capital all round; but with £1 of capital per 1000 feet 
it took 2s. to pay 10 per cent. How far, then, was it fair to now go on 
paying out of revenue certain sums which ought properly to come out of 
capital—he meant fair to other Companies, who had not the opportunity 
of doing so? The effect would be this—that one Company, in a very 
favourable situation, might earn full statutory dividends, and yet place 
a large sum out of revenue to capital account, by paying for things that 
ought properly to come out of capital. The result would be that one Com- 
pany, say, at Plymouth, sold gas at 2s. 6d. per 1000, the other Company 
who had but acted fairly, not only to their Shareholders, but also to 
Consumers—for the Consumers for the time being had to make up this 
difference, whatever it was; and if a Company were spending out of 
revenue what they ought to spend out of capital, the Consumers for the 
time being had to find the money, though, ultimately, the succeeding 


Consumers had the benefit—could not afford to sell under 4s. The public 
said, ‘At Plymouth the gas is 2s. 6d.; why do you charge 4s.?”” It had 
that damaging effect on other Companies. He thought the right prin- 


ciple was this—You ought to pay for all damage to your property, replace- 
ment of gasholders, and so on, out of revenue. If you turned out one 
holder, containing 100,000 feet, and put in one for 200,000, the one 
replaced —_ to be charged to revenue. There should be a suspense 
account, and if too much was spent in renewal of er this year, 
more than could reasonably be paid for out of revenue by means of the 
suspense account, as much might be cleared off as could be afforded this year, 
and the balance next and the year after. But even this might be carried 
too far; and it was carried too far when the capital was reduced below 
what would be a fair sum for the construction of the works. 


Mr. Georce E. Stevenson (Peterborough) said it appeared to him this 
question was one that required most careful consideration, and that it was 
one very difficult to decide upon. It was very difficult sometimes to as- 
certain the circumstances under which Gas Companies arose. It was 
somewhat easy to lay down a rule by which new gas-works should be con- 
structed, but to say that the capital of any special Gas Company ought 
not to exceed so much, and that if it was more it was too high, was an 
ae process which no one was justified in adopting, unless he 


thoroughly knew the circumstances under which the Company were con- 
stituted. Forinstance, his own Company was one which might a | be 
misinterpreted. It was a small Company, formed as late as 1863. Pre- 


viously to that the gas-works were the property of a private individual, 
who managed his affairs on the most economical principle possible, for he 
never repaired anything. The consequence was the works fell into such 
a state of disrepair and incapacity that he was quite unable to supply gas, 
and unwilling to extend his supply. The consumers of the town of Peter- 
borough, therefore, decided to go to Parliament to form a Company, which 
they did, and received powers to purchase the works of this private indi- 
vidual. They had to give for those small works, which produced, at that 
time, about 20 million feet a year, £30,000, and of that £30,000, not one 
shilling was represented at the present day in the Peterborough Gas-Works, 
because the whole of the apparatus was utterly useless, and had to be 
pulled down and new works constructed. That £30,000 saddled the small 
Gas Company at Peterborough with such a large amount of capital in pro- 
portion to the present make, that anybody seeing it at first would hold up 
his hands in astonishment. From the time the old works were purcliased 
the most economical principles had been observed, and since that time a 
contingent-fund had been formed, and added to year by year, to which all 
unusual outlay, in the way of reinstatement, was charged. In most cases 
it was immensely difficult to attain to that point at which it could be said 
that capital was proportionate to the make of gas, and to charge a reason- 
able price, because the capital must necessarily bear its dividend, and 
Directors and Shareholders were not willing to lose their dividend for the 
sake of reducing the price. It appeared to him also that it was question- 
able whether it would be desirable, in such a case as that, or even one less 
remarkable, to deduct year by year a portion of the originally expended 
capital, with the object of finally erasing it from the books, because, to do 
that, it would be necessary to maintain the price of gas enormously. He 
was interested in the remarks of Mr. Gore with regard to English enter- 
prise abroad, but from what he had seen on the Continent of Europe 
during three years experience, he found that Continental Companies were 
infinitely more lavish in their expenditure than any English. They not 
only spent money lavishly in works, but before the works were constructed, 
or anything was done in the floating of the Company, a large amount of 





capital was sunk and wasted, Certainly in Austria it was found that not 
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more than one-third of the capital was represented in actual works, the 
remainder finding its way into various people’s pockets beforehand. 

Mr. Hunter (Salford) said that Mr. Livesey would perhaps inform them 
how a Company like his own could form a sinking-fund to meet extra- 
ordinary expenditure. In that respect probably Corporations might have 
an advantage over Companies. They might have more freedom in 
manipulation than a Conapeny. In Salford they got over the difficulty by 
having two different funds—first a sinking-fund, which was applied to the 
reduction of the mortgage debt, a certain proportion of the receipts being 
set aside for that purpose, so that the entire debt would be paid off in 
about 50 years; then there was another fund for oy oye or replace- 
ment, to which they credited each year something like 2 or 3 per cent. 

Two or three years ago they were unable to put even 1 per cent. on one 
side, but during the past two or three years they had been enabled to 
make up for past deficiencies, and put as much as 8 per cent. to it. Last 
year they -_ £20,000 to that fund alone. This would soon swell up to a 
considerable amount, and out of it they could make all the renewals. 
Though this could be done in a Corporation, he did not know how far a 
limited Company could do it. The main object of the paper, however, 
was to show that the capital account should bear some relative proportion 
to the value of the plant, and the writer had given as a standard 11s. per 
1000 feet. There was no question but that this could be done. They 
could keep their extensions within this margin, and it did seem almost 
impossible to account for the extraordinary discrepancies which were from 
time to time brought to light. 

Mr. Penny said he had noticed there was a mistiness in the description 
given by some gentlemen who had already spoken in reference to repairs 
and reinstatements, which ought to be cleared up. His experience in 
examining Companies accounts went to show that in many Companies if 
a new holder was erected, or new mains were laid down, they contented 
themselves with charging to revenue the cost of the new gasholder or new 
mains, and then debiting capital with the amount which the old gasholder or 
old mains produced. That was an explanation, to some extent, of the very 
large increase in many Companies capitals, and of the great disproportion 
between the capital of one peg mpd and that of another, as shown by the 
sum per 1000 cubic feet which the capitals represented. Having regard to 
this great difference between the capitals of various Companies, he could 
not help thinking that this had something to do with it, though, no doubt, 
many practical men present could speak betteron that point. As a matter 
of course, they knew that the old Companies, where they made works of 
small capacity, and where there had been a rapid growth—where they had 
to create and recreate—their capital would have a great tendency to swell 
up. It was a matter of little consequence what the capital was if there 
was a price for gas that would pay for it; but it was those Companies 
who had had constant contests, where the maximum price had been 
kept down, who had been driven to deal with their capitals in a way, 
perhaps, not the most proper. For when the Board had Shareholders to 
meet, and dividends to produce, there was a great temptation to deal 
with reinstatements in the way he had described. There was no doubt 
that if they had to begin gas-works now, knowing all they did know— 
taking a square piece of ground, putting down everything of the best 
form possible—they might make the capital account very small as com- 

ared with that of many old Companies. But they ought to have some 
eeling for those Companies who were born so early, and had had all 
the difficulties of early times to encounter. Those were the Companies 
who had been unable to create and maintain any reserve-fund. They 
were really objects of sympathy compared with those founded in later 
days, who had the benefit of all previous experience. 

Mr. Carr (Halifax) wished to ask whether Mr. Livesey meant the 
standard which he laid down to refer to the capabilities of the works, or to 
the quantity of gas they sold. Some small works might be very favourably 
situated, and, up to a certain time, the capital might be small; but, if they 
were in a growing district, and had to extend, they might not consider it 
wise to incur expenditure, with a view to keep within that standard from 
year to year. They might have to make an addition, which would elevate 
the standard for the time being, until the demand again overtook the 


supply. 

_ — (Harrow) said one important point was, whether the pre- 
liminary and parliamentary expenses ought to be charged to revenue. As 
a rule, those expenses were charged to capital. He thought Mr. Livesey’s 
idea was a good one, and his (Mr. Chapman’s) Directors had adopted that 
view. They had a very much larger capital per ton than Mr. Livesey spoke 
of, as they were a bought concern, like Mr. Stevenson’s Company at Peter- 
borough ; but they had already written off £452 for preliminary and par- 
liamentary expenses, which amounted to £2000, and intended to write 
them all off, although they had not yet paid a 10 per cent. dividend. 

Mr. Irons "We thought Mr. Livesey would add to the obligation he 
had conferred if he would tell those outside the Act of 1871 what reserve- 
fund they could form. 

Mr. Livesey, in reply, said Mr. Carr had referred to Companies getting 
10 per cent. That wanted a little correction in this direction, They did 
not get of cent. after the passing of the Act of 1847 for a great many 
years—in fact, so long as competition lasted; but when that ceased, full 
dividends were in most cases secured. It was then the opportunity should 
have been taken to make those renewals. Mr. Stephenson spoke about 
the sinking-fund, but the reference to a sinking-fund was intended only to 
apply to cases, for instance, such as the Chartered Company in building 
Beckton. It was impossible for the Chartered Company to lay out many 
hundreds of thousands of pounds, part of which was in place of old works, 
amounting also to hundreds of thousands, and charge all of them to re- 
venue; but he did think it would be advisable to form a fund which 
should in time redeem it. One of the London Companies had, by parlia- 
mentary sanction, a leasehold redemption-fund, and there might be seen 
in their accounts from year to year so much charged on the revenue 
account to that fund. Where it was a case such as the Chartered Com- 
pany, they might have obtained a special authority from Parliament for a 
separate fund; but, in the case of small works, under the Acts of 1847 and 
1871, he did not recommend going for an Act of Parliament for such a 
purpose. Still he thought the ingenuity of accountants might find out 
some means of meeting this without great difficulty. He did not profess 
to be a parliamentary lawyer, but he had found this out about Acts of Parlia- 
ment, that in many particulars they were very imperfect indeed, and cer- 
tainly not adapted to the circumstances to which it was supposed they 
were to apply. Therefore, in many cases he should say, if it is right to 
form such a fund, do it; and who was there to object? There were Com- 
panies under these old Acts who were carrying on business in such a way 
as this. He knew a Company who had hardly called up any capital at 
all for nine years, and yet that Company had in nine years renewed the 
works, and converted them from the most dilapidated, wretched state, 
into a thoroughly perfect condition, and beyond this they had also 
made great extensions out of revenue, thus reducing their capital, 
without any objection on the part of anybody. Certainly they had 
kept up the _ of gas rather higher than was desirable, but now the 
were in a thoroughly sound position, and it would probably be reduced. 
The right way to deal with colianty renewals was, that every year should 
bear its proper proportion. It required some little management to get into 








that system, but it was thoroughly eaer yy to adopt such a system that the 
average cost of repairs should be about the same year by year. Again, it 
was possible to have an undivided balance to carry forward in prosperous 
years, and that was often done by Companies who might have some- 
thing over and above the dividend, and possibly over and above the re- 
serve-fund. He could name Companies who had reserve-funds, and 
then carried forward an undivided balance from year to year. The South 
Metropolitan, for instance, had their reserve-fund full, and another sum, 
almost equal, as an undivided balance, in 1872; but, as it happened, the 
coal famine came next year, and although they had reduced their 
price, the undivided balance tided them over the famine years very 
nicely. Where there were no Auditors to look after the accounts, he 
did not see much use in the Acts. As to Mr. Mead’s remarks with re- 
gard to gas-works with capitals of from £3000 to £300,000, he had 
always regarded Mr. Mead as a man who did his work in a thoroughly 
good way, and on principles of the greatest economy; and, therefore, he 
thought he must be mistaken when he said that the amount was from 
16s. per 1000 feet of gas sold for works from £3000 to £300,000. If Mr. 
Mead referred to works with a capital of only £3000, he was not going 
to dispute it, but for works with a capital of £300,000, he did dispute its 
necessity most emphatically. For works with a capital of £20,000 or 
less, 11s. per 1000 feet, or £5 per ton, was sufficient. Mr. Mead re- 
ferred to one particular Company when he said the works exceeded in 
value the pew pment of the capital, and he had already said they were 
not to be imitated. He thought they were just as far in error in one 
direction as the others were in the opposite. Those Companies who had 
reduced their capital below what it ought to be had inflicted a great in- 
justice upon Shareholders and Consumers, and also on other gas people; 
in fact, they had done badly all round, for the Consumers had had to pay 
for the extensions which the Shareholders might have provided for out of 
capital. The Shareholders would have had increased dividend-paying in- 
vestments, and the Consumers would have paid a fair price for their gas, 
and everything would have been right. With regard to Mr. Stevenson, he 

could quite sympathize with him, but as to paying £30,000 for that which 
was not worth anything, if any one chose to give a sum of money for that 

which was worthless, he must look upon that money as lost. It was 
only the exceptional circumstances in which Gas Companies were placed 
which enabled them to do such a thing. An ordinary trader could not 

give £30,000 for a mill which he had to pull down, and expect he was to 

get interest on that £30,000, as well as on the new building he erected. 
There might be special circumstances with which he was not acquainted, 

over which the Company had no control; but in that case he should say the 
safe and right course was to endeavour to reduce the capital as much as 
promt, and to make all extensions out of revenue, which could un- 

oubtedly be done. With regard to the sinking-fund, for any legitimate 

purpose, such as the redemption of leasehold property, &c., he would 

consider a certain sum set aside annually for such a purpose as per- 

fectly right, and that, whether provided for in the Act or not, it 

was not a matter to which objection could properly be taken. Mr. 

Penny had alluded to a certain mistiness on this question, and he 
was afraid that was the cause of a great deal of discrepancy in Gas 
Companies management. What they wanted to learn was the exact 

way of dividing capital and revenue, and there was a great deal of debate- 

able ground between the two. To take an illustration from railways. One 
great railway enlarged its stations, and replaced iron rails by steel, and 

charged all the cost to revenue. Another one enlarged its stations, and 
replaced iron rails by steel, charging the difference in the value between 
the new station and the old, and the iron rails and the steel, to capital, 
though these things did not increase the earning power of the railway to 
any appreciable extent. He thought the course adopted by the first was 
the sound principle, whenever it could be done; though he would not 
say the other was wrong. In reply to Mr. Carr, he did not mean to say 
there ought to be an exactly defined certain sum for extensions every year, 
and that they ought not to exceed or go below that; but he maintained 
that, on the average of years, it ought not to exceed the sum he had 
stated. As to parliamentary and preliminary expenses, most Acts of 
Parliament said that expenses of that kind should be charged to capital; 
but that did not prevent them afterwards being written off. All they had to 
do was to endeavour to conduct their affairs on such sound principles as 
they would be compelled to do if it were an ordinary business, and then 
they would not be afraid either of Acts of Parliament, or Official Auditors, 
or any other Authorities. No doubt there was a good deal in the paper 
with which some gentlemen would not agree; but, if so, they were quite 
as free to hold their own opinion as he was. It was the result of his own 
experience, and must be taken only for what it was worth. 


The Preswent said whatever doubt might have been suggested to the 
Committee as to the propriety of introducing this paper, had been 
entirely set aside by the interesting discussion which fad arisen. Mr. 
Livesey had referred to the widespread dissatisfaction which had existed 
since the Metropolis Gas Act of 1860, as showing that the manner in 
which Companies had conducted their business had not been satisfactory 
to Consumers and the Authorities; that the system was not satisfactory, 
or the results would have been better. He thought there was another way 
of regarding that question of dissatisfaction which had been expressed 
with regard to Gas Companies—namely, that since the passing of the Act 
of 1860, which consolidated and improved the value of the property so 
much, the London Companies had been paying very full dividends, and 
then, for the reasons which Mr. Penny had sketched out in his paper, they 
had been naturally objects of envy, hatred, and uncharitableness. As to 
the remarks that Mr. Carr had made on the influence of the Act, and the 
—s of the Act of 1847 having been to secure the payment of maximum 

ividends, he was glad Mr. Livesey had referred to it, because the influ- 
ence of that Act was not by any means to secure maximum dividends, or 
to give anything like security to Companies that they should have 
maximum dividends. During the whole period between 1847 and 1860 he 
knew of no instance, and he believed there were very few cases of Com- 
panies paying full dividends. During all that time the competition which 
was thought so desirable to exist between people engaged in any business 
existed, and the result was high prices and small dividends. The “ regu- 
lated monopoly ” introduced partly by the Act of 1847, and confirmed by 
the Act of 1860, brought about that condition of things in which Gas Com- 
panies rejoiced at the present time. He would only say further that, 
while it was very desirable to watch the expenditure of capital, it was still 
more important to see to it that the works were always in full, efficient, 
and poe condition, and money spent in that direction should not be 
looked at with tooclose an eye. So long as capital was well spent, it was 
well to spend it. 

(To be continued.) 





REDUCTIONS IN THE Price or Gas.—The Manchester Guardian states 
that the Salford Gas Committee have decided to make a further reduction 
in the price of gas of 3d. per 1000 cubic feet to all consumers, commencing 
on the 1st inst. The rate*’within the borough has hitherto been 3s. 9d. per 
1000 cubic feet. ‘The Ilkeston Gas Company have just reduced their price 
to 4s. 2d. to small consumers, ranging downwards to 3s. 8d. to large ones, 
all subject to a discount of $d. per 1s. for prompt payment. 
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ON THE ADVANTAGE OF REMOVING THE HYDRAULIC SEAL 
DURING THE DISTILLATION OF COAL. 
By Mr. Tueopatp Forstaui, New Orleans. 
[A Paper read at the Meeting of ~ Neu ce Association, at Cincinnati, 
ct. 17, 1S77. 

The advisability of relieving clay retorts from all pressure during the 
rocess of distillation, has been for years discussed by Gas Engineers on 
both sides of the Atlantic. The experiments of Grafton have been gene- 
rally considered as proving conclusively that the deposition of carbon was 
due to pressure a ; and numberless methods have been contrived and 
patented for the purpose of completing the efficacy of the exhauster, by 
removing the hydraulic seal entirely while the charges are working off. _ 

Mr. M‘Ihenny, of Washington, was, 1 think, the first to adopt this 
system of distillation in the United States. His method of removing the 
seal was described by himself in a paper read in October, 1873, at the first 
Annual Meeting of this Association. His example was soon followed in 
many gas-works; but although several years have elapsed since the system 
was thus put into practical operation, I have seen no published records of 
the actual benefits derived from it, except such as were merely experi- 
mental, extending over a few days or weeks only. I propose, therefore, in 
this paper, to lay before you the results obtained by the exclusive use of 
al dip-pipes, during three years continuously, in the New Orleans 
gas-works. Although I have no very startling statements to submit, I trust 
that the communication will be of interest, if only as an accwrate record 
of retort-house experience. 

The advantages which were expected to follow the removal of the 
hydraulic seal, stated in the order of their importance, were— 

1. Increased production of gas per pound of coal. 
2. Entire prevention of carbon deposits in the retorts. 
8. Greater durability of the retorts. 

We may determine from the facts stated below how far each of these 
advantages has been realized. _ 

The system of carbonization in the New Orleans works has passed 
through three distinct phases since my first connection with the Company. 
During the first otal ending in June, 1871, the retorts were worked at 
a low red heat, against a hydraulic seal of 4-inches. The exhauster was 
employed merely to overcome the resistance of the purifiers and gas- 
holders; the retorts being left under the full pressure of the hydraulic 
seal and of the scrubbers; and this pressure, from numerous observations 
with the gauge applied to the mouthpieces, was found to pulsate violently 
from a minimum of 4 to a maximum of 7 inches, 

Thesecond period extended from June, 1871, to May, 1873. The heats were 
raised to an orange colour; the hydraulic seal was lowered to 1:25 inches, 
and the exhauster regulated to maintain a vacuum of 1 inch in the main, 
so as nearly to counteract the seal. We had expected in this manner to 
relieve the retorts from all pressure, but the real effect was anything but 
this, and first opened my eyes to the mischievous action of the dip-seal. 
Repeated observations with the gauge* showed that with a perfectly 
steady vacuum of 1 inch in the hydraulic main, the actual pressure in the 
retorts was ever varying throughout the whole duration of a charge. The 
range at the beginning was often from a vacwum of 3°5 to a pressure of 
3°5 inches; the oscillations being very rapid and violent, but gradually 
diminishing towards the end of the charge until the range was from 0°5 to 
15-inch pressure. A table of one series of these observations is here 
inserted :— 

Table of Presswres observed in Retorts under the Influence of the 
Hydraulic Seal. 
Depth of seal 1°25 inches. Pressure in hydraulic main steady at —0°8 + 
inch during all the observations. 
































Time after Range 
Retorts were | of Oscillations of 
_ Charged. Pressure in | Remarks. 
| Hrs. Min. Inches. 
MG» « <« 
Retort No.1. . ./ 0 5 — 20 to 26 | Oscillations of gauge 
| very rapid and vio- 
| | lent during all the 
trials, 
ae 30 | —10to 14 | 
‘ sa 8 45 | 04 to 1:0 | 
» No.2 0 6 — 24 to 36 | 
, je 1 30 0-4 to 16 | Stand-pipe _ partially 
| obstructed. 
; sa. 3 45 0°6 to 16 | Ditto ditto. 
» No.3 0 5& — 82to0 40 | 
* a P 1 30 —18 to 18 | 
” ” . 3 45 06 to 10 ; 
» 200. 4. 0 5 — 3°4 to 3-4 
” a 1 30 — 2°0 to 2°0 
: a 3 45 06 to 14 | Ditto ditto. 
» No.5 0 5 — 18 to 2°4 | 
” i. 1 30 — 22 to 22 
” ” 3 45 0°6 to 1°4 
Bed No.18 . . . 
Retort No. 1. a 0 10 — 10 to 21 
” — 1 00 — 10 to 21 
; ec 1 30 — 08 to 2°4 
’ * 2 00 — 08 to 24 | 
’ 9 3 00 O5 told | 
” ” os « 3 30 | O05 to lS | 
Bed No.19 .. . 
Retort No.2 . <a 0 10 — 12 to 24 | 
” ar 1 45 —10 to 24 | 
” ” 3 00 — 0°6 to 2°4 | 
” os 3 45 10 to 2°5 
» No.4 .| 0 10 | —20 to 32 | 
” ” 1 45 — 2°0 to 3°2 | 
” 9 » 3 00 — 12 to 24 | 
” ” — 3 45 20 to 25 | Ditto ditto. 








, The third period began May 17, 1873, ending in 1876, with the dismant- 
ng of the retort-house in which these operations were carried on, and the 


* These observations were begun at the suggestion of Mr. Edgerton, whose seal- 
temoving apparatus was subsequently adopted. 
+ The minus sign (—) is used to express negative pressure or vacuum. 








starting of new works. The heats were kept at a bright orange, but the 
weight of charges somewhat reduced. Every bed of retorts was provided 
with a pneumatic apparatus for removing the hydraulic seal, invented by 
H. H. Edgerton, Esq., of Fort Wayne, in which all the objections that [ 
had found to exist in previous methods of accomplishing the same end 
were completely removed; and which I should like to describe and to 
praise here as it deserves, if it were not outside the object of my paper. 
The exhauster was now regulated to draw the gas from the retorts in a 
steady flow, keeping a constant pressure of 0°3 to 0°5 inch within these 
vessels. 

During the whole of these periods the retorts used were of the same 
shape and dimensions (D form, 12 by 20 inches, and 9 feet long), most of 
them from the same makers, and of similar quality. They were set in 
beds of five, principally on Sabbaton’s plan, and were fired and charged by 
the same stokers on the four-hour system. The coal used was Pittsburgh 
(or Youghiogheny) exclusively, without cannel or other enricher. Tables 
A, B, and C exhibit the results of each of the three periods under appropriate 
heads. The individual record of each bed is not given for the first 
period, except as regards the number of days under fire, because at 
that time the weight of coal daily carbonized by each setting was not 
separately registered; but the totals have been accurately established 
for this period, from the actual weights charged in the whole number 
of retorts included in the investigation, during their respective terms of 
action. For the two later periods, the exact weight of coal carbonized by 
each setting daily was recorded, and the totals given are the weights for 
each bed. In the recapitulation I have added a column of per centage 
of fuel used, in anticipation of possible questions on this point, although 
not bearing directly upon my subject. 

Before calling your attention to the lesson conveyed by the tables, it 
may be well to formulate the governing principle underlying the different 
methods of working pursued during each succeeding period. This may 
be stated as follows :— 

In the first period: To save the retorts from harm as much as possible, 
at the cost of diminished production of gas, under a vague idea that the 
gain on the one side would cover the loss on the other. The Manager 
in charge at that time was a practical gas-maker, not given to figures. 

In the second period: To get all the gas out of the coal, leaving the 
retorts to the chances of a short but glorious existence. 

In the third period: To keep up the yield of gas, improve its illuminating 
power, and save the retorts at the same time. 

The tables (see next page) show the results to have been— 


1. As to Production per Pound of Coal. 


Charge of Coal Candle Ft., 


Gas Made per 


Pound of per Retort Keferees 

Coal, in Four Hours. Burner. 

A. Low heats, with seal. . . 4°24 . 195°0 ° 80°56 
B. High heats, with seal. . . 4°95 a 194°6 ee 69°30 


C. High heats, without seal . 5°00 °° 186°4 ee 82°50 


The marked increase in yield of gas from A to B was principally due to 
the higher heats, but also in part to an infiltration of furnace gases drawn 
into the retorts in the rapidly recurring intervals of vacuum, shown by the 
pressure tests during three-fourths of the time that the charges remained 
in the retorts. The low illuminzating power of this period confirms this 
opinion in connection with the fact that in period C, when there was a 
constant steady pressure in the retorts, the candle power of the gas rose 
20 per cent., with a larger yield per pound. From this cause, too, the in- 
creased production of gas in the third period, due to higher heats and lighter 
charges, is made to appear less than it really was. The removal of the seal, 
however, seems to have been followed by no increase in production of gas, 
not otherwise accounted for; and I think it may be safely asserted, there- 
fore, that within the limits of pressure commonly found in retorts, no 
material increase of yield per pound will be obtained, with equal charges 
and equal heats, from the absence of the hydraulic seal; and, further, that 
if a vacuum be, even intermittently, maintained in the retorts, with or 
without the seal, an increase of volume will occur from infiltration, at the 
expense of the illuminating power. 


2. As to the Formation of Carbon. 


The actual quantity of carbon removed from the retorts was not weighed, 
but an accurate account was kept during the three periods of the loss of 
duty, in charges missed by each bed, whenever they remained idle for the 
purpose of scurfing or burning out the deposit. The measure of this loss 
affords a sufficiently fair index to the weight of carbon formed, for 
comparative purposes, as between periods A and C, but is not reliable 
for period B, for reasons to be given presently. 

During the first period this loss of duty was 4°28 per cent. of the total 
weight of coal carbonized, while for the second oat third periods it was, 
by a curious coincidence, exactly equivalent to 1°22 per cent. As the 
hydraulic seal was in active operation in the one case, and entirely absent 
in the other, it seems to be proved by this result that the removal of the 
seal simply does not prevent, or even lessen, the deposit of carbon with 
equal heats: but a further consideration of the question will change our 
interpretation of the figures, and show the important part really played 
by the seal in this matter. It is well known by every gas-maker that the 
deposit of carbon increases with increase of pressure ; but it is not so well 
known, having until recently been merely suspected, that the greater and 
more violent pulsations transmitted by the seal to the gas in the retorts, 
under increasing pressure, are more potent by far in determining the excess 
of deposit than the mere pressure itself. This fact, which, as far as I 
can remember, was first stated @ priori in a pamphlet issued several 
years ago by the Gibson Valve Company, has been quite lately 
proved by the experiments of Mr. Young, of Clippens, to whom we are 
indebted for several valuable contributions to the science of gas manu- 
facture. His paper, “On the Causes Affecting the Quantity of Carbon 
Deposited in Retorts,” read at the last meeting of the North British Gas 
Managers Association, I strongly recommend to the study of those of our 
members who may not yet have seen it. On this theory the per centage 
of carbon formed during our second period of high heats and violently 
oscillating pressure must have been even greater than it is shown to have 
been in the first period of low temperatures. What became of the excess 
above the 1:22 percent. accounted for? My explanation is that it was 
consumed, as fast as deposited, by the oxygen , same through the walls 
of the retorts during the vacuum intervals. I became convinced of this 
by the fact that the broken fragments of all the retorts in action at this 
period were white and clean on their fractured surfaces, without a trace of 
carbon in their pores, proving that there must have been a current of 
oxygen passing inwards sufficient at least to prevent the lodgment of carbon 
in the fire-clay, if not to consume the whole quantity deposited within 
the retort itself. Ifit be conceded, then, that the figures as to carbon in 
period B are misleading, and the comparison is made between the undis- 
— results in A and C, we find a clear diminution of 70 per cent. in the 

eposit obtained by the removal of the seal; the same result having only 
been reached under the action of the dips, in period B, by maintaining 
in the retorts an intermittent vacuum detrimental to the quality of the gas 








produced. 
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A.—F mst Periop, 1868-1871. 
Record of Performance of Twenty Beds, of One Hundred Retorts, 12 py 20 Inches. 
These retorts were worked at low red heats, with hydraulic seal of four inches. Actual pressure in retorts, 4 to 7 inches. 





Oe re 10 13 14 


15 16 17 sos BW ®. 2 22 23 24 25 2 2 2% 2 £30 


Daysunder fire . . . . 393 596 928 819 762 647 687 892 842 821 731 732 587 622 670 671 687 701 693 769 


No. of times cooled down. 0 0 2 2 1 1 1 1 


0 0 1 1 1 1 2 1 1 1 1 1 





MeGnen MOE EGG. wk ee we 14,250 
Mean days under fire ... Aare 7124 
Total coal carbonized—pound. 83,332,000" 
Mean coal carbonized a eel eee 4,166,600 
Total charges missed while clearing off carbon, in 

pounds of coal 3,566,600 


Mean charges missed while clearing off "carbon, in 
pounds of coal 1S as . 178,330 = 4°28 per cent. 


Average weight of coal carbonized per bed per day— 


| 
NST oP 91 1a. to Sisivte, tials pie ed a oe eFaw ae 5,852 
Average charge per retort every four hours—pounds . 195 
| Average production of gas per retort daily—cubic 
feet . . 41S: 4,960 


Average yield per pound of coal—cubic feet ror 4°24 
Total production of gas—cubic feet . . . . . . . 353,330,000 
Mean production of gas—cubic feet 3,533,300 








B.—Srconp Perrop, 1871-1873. 
Record of Performance of Fifteen Beds, of Seventy-five Retorts, 12 by 20 Inches. 


These retorts were worked at bright orange heat, with hydraulic seal of 1°25 inches. Actual Pressure in retorts ranging from 
—3'5 inches minimum to 3°5 inches maximum. 
































| | } | i | 
Naniber Number of | Ch — | Average Weight | Average Charge Average : 
we | aD SHR | cxttnn, | ORESRIRY CSRS SER” gl tres | tn 
- 5 zed. | - g I vi ’ 
eds | a Down. | off Carbon. Dar. P us} wh.» Coal. per Retort. 
j { j 
Ibs, | Ibs. Ibs. Ibs. ic Feet. | , ‘ubic Feet, 
2 | 877 | 0 2,189,220 | 18,000 5,807 193°6 art ae a ‘2,167,830 
5 | 497 | 1 2,547,898 | None. 5,967 198-9 5908 | -_ 2'522;490 
1 | | 408 | 1 2,414,387 | 31,000 | 5,918 197-2 5,859 | - 2'390,240 
a 1 2,274,395 | 18,000 | 6,081 202°7 6,020 | a 2'951,650 
1 | = 412 0 2,375,492 | 84,400 5,766 192 2 5,709 | de | 27351,730 
19 | . 871 | 2 2,114,930 | 40,000 5,700 190-0 5,643 | ve 2'093;780 
2 86} (8 1 1,983,392 18,000 5,800 | 1933 5,742 CS - | 1,964,560 
a1 | 6985 | 1 1,709,914 10,000 6,000 200°0 5,940 | aaa 1,692,815 
a2 | 446 1 2,671,475 30,600 6,000 200-0 5940 an |  aeaa'760 
23 | 452 ~ «| 1 2,617,297 51,200 5,790 193-0 5,732 | ane | 25917195 
2 6 | 6455s | 2)635,910 39,000 5,793 1931 5,735 2,609,550 
a4 55 2,635,9 00 798 78% as | 26093550 
5 546 1 3,131,587 | 59,700 5,735 1912 5,678 we | 3,100,270 
6 | 620 ‘| 1 8,125,675 | 74,600 6,011 | 2004 5,951 oa | -3'994"490 
$1 ; 495 1 2,765,393 | 12,000 5,586 | 1862 5,530 a | 2°737,740 
315 1 | 1,805,741 | 13,000 5,732 | 1911 5,675 aad | 1,787,685 
6225 | — | 36,362,706 | 444,500 | | | 
~ ‘ orn | 
Mean 445 | — | 2,494,180 | 29,633 5,841 | 1947 28,913 | 4:95 | 9,399,940 
| = 1°22 p.c. | = 5,783 | 


C.—Tuirp Periop, 1873-1876. 





Record of Performance of Nineteen Beds, of Ninety-five Retorts, 12 by 20 Inches. 
a These retorts were worked at very bright orange heat, without hydraulic seal, and the actual pressure in the retorts maintained at 0°3 inch. 






























































| | | , j 
N N . “* Average Weight | Ave Cha A | 4 
ae ad he — ad | “a ot ‘ ul conmae } of Coal . per’ Retort. “ Daily Produetion| Yi ae f Total — 
under Fire. | arbonized. - | Carbonized | r ; ot teas of Gas 
Beds. Cooled wae pauses off Carbon, | sa Day. ea | — oer nae. | Coal, | per Retort. 
| | | } =” 
| | Ibs. | lbs. | Ibs. | Ibs. Cubic Feet. Cubic Feet. Cubic Feet. 
2 585 5 3,146,300 26,300 5,378 = | 179°3 5,378 y = m 3.146.300 
3 705 0 4,208,740 | 81,000 5,970 } 190°0 5,970 | _— } 4,208,740 
: 717 ; } 4,198,485 | 51,000 5,855 195°2 5,855 _ 4,198,485 
7 153 0 | #201055 =| ~—_« 58,000 5700 1900 | so | — | — ¥29r'0s5 
Ox vi | . | _ | 
8 797 0 | 4’598095 | 53,500 5681 1894 He | a reed 
9 811 0 4,502,385 53,900 5,551 185°0 5,551 — | 4,502,385 
il 521 2 | 2,865,860 | 35,500 5,501 183°3 5,501 — | 2,865,860 
13 797 1 3°453.905 82200 3588 1863 | BBR = | Saps'o03 
14 835 2 4°516,570 34000 | ~—«5409 180°3 = | - 41°516°570 
18 921 0 5,238,330 56,100 5,687 189°6 5,687 — 5,238,330 
19 842 1 4,784,810 57,400 | 5,682 189°4 5,682 | —_— 4,784,810 
23 927 0 5,280,790 58,000 5,696 189°9 \ 5,696 | _— 5,280,790 
o4 | 998 0 5,231,115 | 63,500 5,637 187°9 5,637 am 5,231,115 
30 | 587 2 2,900,470 | 73,000 5,401 180-0 5,401 on 2900,470 
34 | 1044 0 5,758,450 | 62,400 5516 | 1988 +%| «6,516 | ane 5,758,450 
35 1024 0 5,636,070 } 46,500 5,504 183-4 5,504 } _ 5,636,070 
36 | 926 0 | 4,956,100 | 41,000 5,352 1784 5,352 _ | 4,956,100 
| 15093 —_— 84,409,140 | 1,028,900 
Mean . 794 _ 4,442,585 54,155 5,595 186°5 5,595 5°00 4,442,585 
= 1223 p.c. | | | 
Byte: 
RECAPITULATION. 
| Charges Coal Charge Gas Made | Gas ver Per Cent. | Total (Candle Power.| Candle Feet 
ae Days under | Coal Missed on Carbonized per Retort per Pounn of of Gas Made Five Cubic per 
Fire. Carbonized. — of | 5-4 | at Four | — per Coal Coke used | per | Feet by Refe- 7 of 
| Carbon. per Bed. ours. ay. | he for Fuel. Retort. | rees Burner. Coal. 
| | sone 
| | Ths, Per Cent, | Ibs. | Ibs. | Cubic Feet. Cubic Feet. | Cubic Feet. | 
First Period . .|With dips ...| 7124 | 4,166,600 428 | 5852 195°0 4960 4°24 46:0 | 3,533,300 | 19°0 | 80°56 
Second Period ‘ - cca : an | 2,424,180 122 | 5841 | 1947 5783 4°95 43°0 | 2,399,940 | 14:0 | 69°30 
Third Period. .|Without dips.) 794 4,442,585 122 | 6595 | 1865 5595 5°00 36°6 4,442,585 | 16°5 | 82°50 
| } | \ | | | 





8. As to the Increased Durability of Retorts. 


Upon this point, the figures need no explanation, and are very instruc- | 


tive. During the first period of low heats, the average life under fire of 
each retort was 712} days, producing daily 4960 feet of gas; a total duty 
of 3,533,000 feet. The higher heats of the second period raised the daily 
production to 5783 feet, but the intermittent vacuum shortened the aver- 
age life to 415 days, and the total duty to 2,400,000 feet. I shall show 
presently the financial result of this change of base. Here, then, was a 
clean loss of more than 40 per cent. in the life of the retorts, and of 
30 per cent. in their total efficiency (to say nothing of the loss in illumi- 
nating power), entirely due to the destructive effects of the combustion of 


carbon in their pores; produced by the attempt to counteract the pressure | 


of the seal by the exhauster alone. When these retorts gave out, they 
were gone all over, breaking up into small fragments between which 








| cohesion was utterly destroyed. Now note the change in the third period. 


Without the seal, with higher heats, but under a slight steady pressure, 
the average life was lengthened to 794 days, with a daily production of 
5592 feet, and a total duty of 4,442,000 feet. The removal of the seal, and 
the substitution of a steady pressure, increased, therefore, the efficiency of 
the retorts 25°75 per cent. over that of the first period, and 85 per cent. 
over that of the second. Nor would it alter the correctness of this view 
if it should be shown that a longer average life, and greater production of 
gas, had been obtained in other works from retorts of similar dimensions, 
without removing the seal; unless it were, at the same time, shown that 
a corresponding increase of efficiency had failed to follow its removal in 
the same works. For my object is not to present here a standard of 
efficiency, but merely comparative data which can only be opposed by 
corresponding terms. The shortest life of any bed in Table C was 521 days, 
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the longest 1044 feet. The injurious effect of cooling down a bed after it 
has been jn operation, is indicated by the fact that the three shortest-lived 
beds in this table are those which had been cooled down more than once ; 
whilst the highest duty was obtained from the beds kept constantly under 
fire. All these retorts, when broken up, were found to be thoroughly im- 
pregnated with carbon. 

These technical results may now be supplemented by a statement of the 
actual pecuniary loss or gain incurred from each change in the method of 
working the retorts. Assimilating the prices paid during the three periods 
for coal, retorts, and stokers labour, to one common average for comparison, 
I find that the cost of retorts per 1000 cubic feet of gas produced was 2°83 
cents in the first period, 4:17 in the second, and 2°25 in the third. The 
practical Manager saved his retorts to the extent of 1:34 cents per 1000 feet; 
butin accomplishing this fact he lost 9°06 cents in coal and 2°40 cents in 
wages, a net loss of 10°12 cents per 1000 feet, upon the annual production 
of 250 millions; a total of 25,300 dols. to the credit of the second period. In 
the third period the gain in coal due to extra yield was exactly balanced 
by increased cost of labour due to lighter charges; but the advantage of 
the dip removal is felt in the economy of the retorts; the gain being 1-02 
cents per 1000 feet, or 4800 dols. per annum. The whole cost of fitting up 
40 ovens of 200 retorts with Edgerton’s apparatus was 1600 dols., which was 
thus entirely repaid from the benefit derived in the first four months 
after its application. 

I have left out of account here all consideration of the money value of the 
changes in illuminating power in the three periods, because the quality of 
the gas having never been below the ed standard of 14 candles, the 
variations did not cause any loss or gain to the Company. Under higher 
statutory requirements, however, or when the use of inferior coals cannot 
be avoided, the removal of the seal would become of material pecuniary 
penne, in ensuring the full illuminating value of the gas produced. 

think that I have shown that the removal of the hydraulic seal is a 
real, substantial improvement in gas manufacture, effectually preventing 
the excessive deposit of carbon, improving the quality of the gas, and 
increasing the efficiency of the retorts. Like most other good things, 
however, it may be abused and turned to illegitimate uses. Some Gas 
Managers consider that all the carbon deposited in their retorts represents 
a pro tanto loss of gas, and consequently look upon its entire absence as a 
positive gain. By removing the seal and maintaining a vacuum in the 
retorts, they apparently prevent its formation; but, as a matter of fact, 
carbon is still deposited all the time. The real effect of this vacuum, as I 
have before pointed out, is toinduce an inflow of oxygen, which consumes the 
carbon, destroys the retorts, and adds a certain per centage of carbonic 
oxide to the legitimate volume of coal gas. Used in this manner, the 
removal of the seal will be a delusion and a snare. 

This heroic treatment of the carbon difficulty is based upon two errors— 

1. That it is an unmixed evil. 2. That it can profitably be entirely 
prevented. 

1. It needs no argument to prove that a moderate deposit of carbon, far 
from being an evil, is of great positive benefit to clay retorts. By filling 
up the interstices of the loose granular material of which they are con- 
structed, it cements the particles together, and, at the same time, bestows 
the quality of staunchness to the whole vessel, not otherwise possessed or 
obtainable by them. When weighed against these vital benefits, the loss 
of duty of 1:22 per cent. incurred to remove additional encroachment of 
the carbon is but a trifling inconvenience. 

2. The formation of solid carbon in the retorts is a condition essential to 
the production of permanent gas from the distillation of coal as at present 
carried on. The quantity deposited may be increased or diminished by 
varying conditions; but so long as the heat in the retorts is sufficient to 
make gas at all, some carbon must be deposited. The oils and vapours, 
first given off from every portion of the charge of coal, must be further 
decomposed by greater heat ; and their surplus of carbon, not included in 
the final combinations by which they are converted into permanent gas, 
must be deposited in the free state. The weight of carbon deposited, there- 
fore, necessarily increases with the degree of heat to which the vapours 
are effectively subjected, and their, consequently, more complete decom- 
position and conversion into gas. It may then be said with truth up to a 
certain point—the more carbon in the retorts, the more gas in the holders ; 
and, up to this point, the deposit does not detract from the illuminating 
power. But if the permanent gas thus formed be still further and un- 
necessarily decomposed, by prolonged and repeated contact with the heated 
Walls of the retort, an additional increment of carbon will be deposited, 
which, in proportion to its weight, will impoverish the gas. Mr. Young 
thinks that when cannel or shales are used as gas producers, instead of 
caking coals, this prolonged exposure of the gas may, on the other hand, 
be beneficial. Now, the effect of the hydraulic seal is to produce just that 
violent pulsatory pressure of the gas which increases decomposition by 
multiplying frictional contacts of its molecules with the heated surfaces of 
the retort and of the incandescent coke. Hence the excessive deposit of 
carbon. Nothing less than the entire removal of the seal will remedy the 
evil, for it is not a question of absolute mean pressure, but of oscillations 
of pressure, which cannot be destroyed by any adjustment of the exhauster 
while the seal is preserved. Provided it be steady, the absolute pressure 
is not indeed of much consequence within ordinary limits, and, therefore, 
the advantages of removing the seal are as completely available to small 
works where no exhauster is used, as to the largest. 

As a summary of the whole question, I shall now submit for discussion 
the following conclusions to which I have been led in the course of this 
investigation. 

1. With equal heats, from equal weights of coal, little or no increase of 
gas is obtained by the removal of the hydraulic seal, unless a vacuum is 
maintained in the retorts; in which case the increase is not from the coal, 
but from the furnace ; and the loss of illuminating power overbalances 
the gain in volume. 

é- The removal of the seal prevents effectually the excessive deposition 
of carbon caused by over decomposition of the gas, and thus improves its 
illuminating power. 

_ 3. With an equal daily production of gas, the durability of clay retorts 
1s nearly doubled by the removal of the seal, provided a slight pressure be 
steadily maintained within them during the process of distillation. 





THE TRANSFER OF THE EXETER GAS-WORKS TO THE 
EXETER CORPORATION. 
an have been favoured by Mr. Spice with a copy of the following heads 
: agreement, made the 25th of June, 1878, between the Corporation of 
— and the Exeter Gas Company :— 
he Company to have their Act, but to en i 
: gage not to raise any mone 
| eee it for one month from Royal ; Assent, and if within that ods the 
corporation give to the Company notice in writing of their intention to 
mo me the undertaking, the Company shall sell to the Corporation their 
undertaking as a going concern, on the following terms :— 
a ve Compotation te quanniee maximum dividends under existing 
9 ll y i y i 
28 & Seoes pen aye e half yearly, redeemable at option of Corporation 


2. Debentures, bonds, and other loans to be taken to by Corporation. 





8. In addition to annuities or commutation thereof in paragraph 1, a 
sum of £7750 to be paid to the Company as representing authorized 
reserved fund. On payment of this sum the Corporation to be entitled, 
without further payment, to the site of the old gas-works agreed to be 
purchased by them from the Company. 

4. The Corporation to pay all debts and liabilities incurred by or on 
behalf of Gn lenaner and to take to and satisfy all contracts bond fide 
entered into up to the date of these presents on account of extension and 
enlargement of the works, mains, and services, or for the supply of materials 
used in the business of the Company, or for designs for a works. 

5. The annuity of £250 per annum payable to Mr. Williams to be paid 
by Corporation. 

6. The Corporation to be entitled to all book debts, stock, and other 
assets of the Company, as from Ist of July, 1878. 

7. The Officers of the Company to be continued in their several 
capacities by Corporation, on the terms gf their engagements with the 
Care 

8. The sum of £1500 to be paid to the Directors for their services in 
winding up the affairs of the Company, and carrying out this agree- 
ment. 

9. The Corporation to pay all the costs of and incident to the obtaining 
of the Act. 

10. A formal agreement to be prepared embodying these heads. If any 
difference arise, such agreement to be settled on behalf of both parties by 
B. B. H. Rodwell, Esq., Q.C., M.P. 

11. If the Corporation give the notice hereinbefore referred to, this 
agreement to operate as from July 1, 1878, the Company carrying on the 
undertaking as Trustees for Corporation, until one month after date of 
notice, at which period Corporation shall be bound to take possession. 

Signed on behalf of the Exeter Gaslight B. P. Gero 
— Comarma, June 25, 1878 | antl ‘ 

Signed on behalf of the Mayor anc 2 al 
Corporation of Exeter, June 35. 1878. i F. J. BRAMWELL. 


THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

The demand for all classes of round coal throughout this district con- 
tinues extremely small, and what little business there is doing is generally 
of a very unremunerative character, so far as colliery proprietors are con- 
cerned. Very little best house coal is now being sold, the demand being 
chiefly for the inferior sorts suitable for kitchen purposes. Prices are 
without material change, best Wigan Arley at the pit mouth being still 
quoted at about 10s. per ton, commion at from 7s. 6d. to 8s. 6d., Pemberton 
four-feet at 7s. to 7s. 6d., and common house coal at about 6s. to 6s. 6d. 
per ton. A few contracts continue to be placed in gas coal, but it is diffi- 
cult to ascertain the prices that are being taken, beyond the fact that, in 
most cases, they are extremely low. The ordinary quoted prices are about 
6s. 6d. to 7s. per ton for ordinary Wigan screened gas coal, and 8s. to 9s. 
for best Arley gas coal at the pit mouth, but these scarcely represent the 
figures at which the majority of the contracts have been taken. Common 
coal for steam and forge purposes is still very difficult to move, the demand 
both for home use and shippiag being extremely small, and prices are 
very variable, according to the nature of the order; sales in bulk being 
pushed at extremely low figures. Prices at the pit mouth range from 5s. te 
6s. per ton, according to quality. Engine classes of fuel have been moving 
off rather more freely, and prices are firmer, although no material advance 
has yet been made upon late rates, good burgy at the pit mouth being 
still offered at from 4s. 6d. to 5s., and good slack at about 3s. 6d. per ton. 

Short time is still being worked at the collieries, the majority of the 
pits not now running more than about three or four days a week. 

In the iron trade there has again been very little doing during the past 
week, but so far as local makes of pig iron are concerned, late rates are 
still maintained; No. 3 foundry delivered into the Manchester district 
being still quoted at 50s. to 50s. 6d., and No. 4 forge at 49s. to 49s. 6d. per 
ton. Finished iron is also without material change, Lancashire bars 
delivered into the Manchester district remaining at about £6 per ton. 

The iron-works are very badly off for orders, and are but very irregularly 
employed. 


THE COAL AND GENERAL TRADE OF THE NORTH 
OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 


The shipments of best gas coals from the Tyne Dock were fuily an average 
last week. The best collieries are working full time, mostly in the fulfil- 
ment of contracts which run over the whole year. The principal part 
of the carrying is done by steamers, and loading turns are immediate. 
The second-class gas collieries are in no better position. The general 
local trade, however, continues to show symptoms of improvement. The 
markets for iron and chemicals are firmer and steadier, with a slight 
advance in prices. The demand from the Continent for both these 
articles is decidedly better. Second-class gas collieries go on from 
week to week pretty much in the same way they have done over a period 
of more than twelve months. They work short time, get poor prices, and 
are simply waiting for some improvement in the local trade. All are not 
doing that, however, as some collieries which were opened when coals were at 
an extravagant price, and could only pay when sold at these rates, have been 
stopped altogether. The better qualities of steam coals, like the better 
sorts of gas coals, keep a good position in the market. The leading pits 
have fair contracts om hand, and are able to get through a full fortnight’s 
work. Second-class steam collieries in Northumberland show a fittle 
worse trade than otherwise. Prices are poor. Short time is wrought, and 
there is no demand for their coals. The household coal trade is doing an 
ordinary summer’s business. Several more vessels loaded gas coals last 
week for the United States, as information was received in this country 
that the new Tariff Bill, which was brought into the House of Legislature 
at Washington, and which, if passed, would have abolished the duty of 
3s. 6d. per ton charged by the American Government on British coals, has 
been shunted by the Protectionists for the year. 

The freight markets on the Tyne and Wear were depressed last week. 
With the exception of freights to the Italian ports of the Mediterranean, 
which were a little higher on account of the bad home business. Scarcely 
anything was doing. Rates were lower to Uronstadt and the Baltic ports. 
A considerable number of small coasting and small Scandinavian sailing 
vessels have been in the Tyne more than a week, without being able to 
procure_a charter which will pay. Steam rates to London were a little 
more last week than 4s. per ton; and freights for small sailing ships to 
load gas coals for the wharves below London Bridge were equally low—not 
more than 5s. 1}d. per ton. 

The importation of timber has been fairly satisfactory within the past 
fortnight. Large vessels are arriving in the Tyne, laden with pitch pine 
from Florida, and vessels are bringing cargoes of ordinary building timber 
from North America. The timber trade is somewhat depressed. The 
building trade in the North has fallen away very much, and there is less 
demand for materials; and as iron is cheap, a good deal of it is used in 
building large structures, instead of timber. 
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TRADE NOTES FROM SCOTLAND. 
(FROM OUR OWN CORRESPONDENT.) ; 

The thirty-third annual meeting of the Ayr Gas vem pen | was held last 
Wednesday—Dr. Ronalds in the chair. A report was submitted, in the 
course of which it was recommended that the price of gas should be 
reduced to 5s. per 1000 feet, and that the usual dividend of 6 per cent., free 
of income-tax, should be declared. The report was ea of. Since 
the present Manager, Mr. James Robb, took charge of the works (a little 
over two years ago), the price has been reduced from 5s. 10d. per 1000 feet, 
much of the credit of which is certainly due to that gentleman. 

At the last meeting of the Kilmarnock Town Council, held last Wed- 

nesday, the annual report of Mr. Dalziel, the Manager, on-the corporation 
gas affairs, was under consideration. Thisshowed a profit of £2014 19s. 5d. 
on the Py year’s transactions, and it was stated that the sale of gas was 
39,019, feet last year, or an increase of 1,292,750 feet over the year 
ending June, 1877, while the sale had increased 39°5 per cent. since the 
works were taken over by the Town Council. A reduction in price from 
5s. to 4s. 7d. net per 1000 feet was made, the discount to large consumers 
being discontinued. The business of the chemical works, for treating the 
residual products, is still a marked success. 

The annual meeting of the Irvine Gas Company was held last week, on 
which occasion a dividend of 20s. per £10 share was authorized to be 
paid. The accounts showed that there was a balance of £1169 in bank, and 
the Directors were authorized, after payment of the dividend, to apply the 
balance for the new erections in connection with the works. 

At the meeting of the Kilwinning Gas Company, held last Tuesday, a 
dividend of 8 per cent. was declared on the original £5 shares, and it was 
— to reduce the price of gas from 5s. 5d. to 4s, 7d. per 1000 feet. 
After considerable discussion, it was resolved to supply gas free of charge 
for lighting the public streets in the winter months, the lamps to be 
subject to the control of the Directors of the Company. 

In the minutes submitted to the meeting of the Glasgow Town Council 
held last Thursday, it was stated that at a meeting of the Sub-Committee 
on Works it had been remitted to Mr. Foulis and Dr. Wallace to take off 
the burners and regulators of such number of the street-lamps as they 
might think proper, to test the same with the view of determining the 
quantity of gas now actually consumed by the various descriptions of 
burners in use. It was reported, on behalf of the Special Sub-Committee 
on Finance, appointed at last meeting, that they had met and conferred 
with the Special Sub-Committee of the Police Committee in reference to 
the price to be paid by the Police Authorities for the gas supplied to street 
and court lamps during the past year, but that the two Special Sub- 
Committees, after discussing the matter, could not come to any agreement 
in reference to the abatement claimed by the Police Authorities, on the 
ground that the burners did not deliver the quantity of gas charged for. 
In the course of the proceedings it was stated by the Lord Provost, that 
the contract prices for the higher qualities of coal for the ensuing year 
were considerably more favourable than those of last year, while as to the 
inferior qualities, the prices were not any higher than those paid for the 
same coals last year. 

Dr. Wallace’s report on the quality of the gas supplied in Glasgow dur- 
ing the week ending the 29th ult., shows that in no instance was the mini- 
mum illuminating power under 27:07 candles, the average ranging from 
27°21 candles to 28°35 candles, and the maximum from 27:30 candles to 
oe candles. The northern district showed the best results over the 
week, 

On Monday, the 1st inst., an odd lot of Glasgow Corporation Gas 9 per 
cent. stock realized the firmer price of 215. 

The annual meeting of the Bothwell and Uddingston Gas Company was 
held on the 1st inst.—Dr. Goff presiding. From the report, which was sub- 
mitted and approved, it was shown that a very large increase in the con- 
sumption of gas had taken place during the past year, and that there was 
a proportionate increase in the income. The Chairman stated that exten- 
sive additions and improvements were now going on at the works, the 
cost of which would be about £2700, and the meeting unanimously 
resolved to authorize the Directors to issue 2000 new shares. 

A large amount of business has been done in the Glasgow pig iron 
market at receding prices during the past week, the closing prices on 
Friday being 49s. 9d. cash, and 49s. 10d. one month, or 4d. per ton under 
the previous week’s closing quotations. 

The Glasgow coal market is still in the same dull condition as has for 
some time been reported. 





LampetH Water-Worxs Company.—At a meeting of the Proprietors of 
this Company, held at the offices, Brixton Hill, on Tuesday, the 2nd inst., 
Mr. Geo. Puckle, of Denmark Hill, one of the Directors of the Phoenix 
Gas Company, was elected to fill the vacant seat at the Board. 


Surrocattion By Gas.—According to the Dublin Freeman, a melancholy 
accident has just occurred at Belfast, by which two old ladies have lost 
their lives. Their name was Hamilton; they were sisters, and resided in 
the suburbs. They had workmen repairing their house, and some altera- 
tion was made in a gas-pipe in the drawing-room. Their bed-room was 
immediately above that apartment, and they retired to it on the night of 
Friday, the 28th uit. 
both dead in bed, having been smothered by the gas. It would appear 
that the gas couplings below not being complete, the gas was flowing into 
their room during the night. 


Register of Tetv Patents. 


857.—Barken, E. D., Bedford Row, and Harris, A. G. R., Dorset Square. 
London, “ Improvements in ball-valves and other draw-off valves.” 
Patent dated March 3, 1877. : 
For these purposes a peculiar india-rubber ring valve is used closing with 
the flow of the liquid against a seat of the same materialand form. These 
parts are contained within a valve chamber in connection with the supply, 
and in the bottom of the chamber is an outlet aperture. Into the outlet 
aperture a cone is fitted, and when the cone is at or near its lowest position 





On the following morning, the servant found them | 














it closes the outlet aperture nearly water-tight, without the aid of the 
india-rubber valve and seating. The draw-off lever operates against the 
lower end or stem of the cone to raise it. The india-rubber seating 
surrounds the outlet aperture in which the cone works, and the india- 
-rubber valve is fixed upon the upper end of the cone. Both valve and 
seating consist of stout india-rubber rings thinned off at their outer edges, 
which thus form somewhat flexible lips, and when the valve is closed 
down against the seat it is only these outer edges or lips which come into 
contact, and the two flexible parts having but a small area of contact form 
a perfectly fluid-tight joint. 
922.—BrotueErs, W., Livesey Fire-Clay Works, near Blackburn, ‘‘ New or 
improved apparatus to be used in the manufacture of clay pipes, gas and 
other retorts, and other articles made of clay.” Provisional protection 
only obtained. Dated March 7, 1877. : 
This invention consists of new or improved apparatus, to be used for 
cutting off the clay pipe, gas-retort, or other clay article from the vertical 
column or hollow cylinder of clay which has been forced upwards through 
the dies of the press, and also for supporting the cut-off pipe or article 
and so for lifting and transporting it to the drying shed, or elsewhere, 
as required. 


959.—Harpisty, G. E., Nottingham, “Improvements in cocks and taps.” 

Patent dated March 9, 1877. 

In constructing a ball-cock according to this invention, the cock is formod 
in such manner that the outlet orifice at the end of the supply-pipe is 
closed by a ball pressed up to a ring of vulcanized india-rubber or other 
elastic material, which is contained in a recess around the outlet passage. 
To press the ball up to and against the elastic ring, a metal stem, moved 
— to and fro by the lever or arm which carries the float, is em- 
ployed. 

The shell is formed in two cylindrical parts, to screw together end to 
end. One part is formed to be soldered, or otherwise secured to the end of 
the supply-pipe, the other forms a cylindrical cap, which is screwed on to 
the end of the first part, and has.an outlet spout or orifice passing from 
it; it also carries the pin, or axis of the float lever. At the end of the 
part which is secured to the supply-pipe is a recess, in which is a thick 
ring of vulcanized india-rubber. When the cap is screwed on, it com- 
presses the ring and holds it in place. Fitted within the cylindrical cap is 
a ball of glass or other suitable material. The ball is pressed up to and 
against the elastic ring by a metal stem, which is also within the cap, and 
is moved endwise toand fro by the float lever as the float rises or falls. 
the float rises and brings the lever towards a horizontal position, it forces 
the metal stem and the ball in front of it towards the elastic seat, and 
— the ball comes against the seat, the passage of water is effectually 
shut off. 


965.—Fox, W. P., Sheffield, ‘An improvement in spanners or wrenches.” 
Patent dated March 10, 1877. 

This invention relates to an improvement in spanners or wrenches, and 
consists in fitting a knuckle trigger or plate upon the upper part of the 
body of the spanner or wrench’by means of a screw-pin, which is caused 
to take into a threaded hole to hold the plate in position. The stem of the 
screw-pin is encircled by a spring, which abuts at one end against a 
shoulder in the plate, and at the other against the head of the screw. The 
face of the plate is notched or formed with ratchet) teeth’ to engage into 
corresponding teeth on the edge of a bar forming part of the ‘moveable 
jaw, the teeth being so shaped that the loose jaw can be pushed in to fit 
the nut or head of the screw upon which the spanner has to operate by a 
sliding action, and be held in the required position by the engagement of 
the teeth. The plate has a knuckle at its under side to engage under a 
lip on the body, where they form a joint one to the other, and upon which 
the plate can be tilted when a tail piece is pressed upon.to disengage the 
teeth; the tail piece projects slightly over the handle portion, and is curved 
to prevent it catching anything with which it may come into:contact. ‘The 
stem of the loose jaw is fitted in the body of the spanner to work up and 
down in it freely, so that when desired for the jaws to open, the loose jaw 
can drop by its own weight, on the teeth of the trigger plate being dis- 
engaged. The spring can be adjusted to suit the desired pressure by 
screwing in the screw-pin more or less. 


APPLICATIONS FOR LETTERS PATENT. 

2533.—Sueptock, J. J., Notting Hill, London, “Improvements in the 
manufacture and purification of gas, and in apparatus connected there- 
with.” June 25, 1878. 

2538.—Hart, J., Sampson, J. L., and Cotesroox, C. T., London, “Im- 
provements in the construction of pumping-engines.” June 25, 1878. 

2575.—Preper, C., Dresden, Saxony, “ An improved water-meter.” A com- 
munication. June 26, 1878. 

2609.—Boutton, M. P. W., Tew Park, Oxford, “Improvements in gas 
motor engines.” June 29, 1878. A 

2639.—Firipina, A., Old Jewry, London, “Improvements in gas-cooking 
stoves.” July 2, 1878. a 

2643.—MeE.tprum, R., Edinburgh, “ Improvements in drawing-off liquids, 
and preventing the reflux of same, or of gases, through pipes, and in the 
construction of automatically-acting traps or valves, and fittings con- 
nected therewith.” July 2, 1878. ; 

2644.—Ausina, G. V., Bradford, Yorks, “ Improvements in the treatment 
of sewage and other polluted waters and their deposits, and in apparatus 
employed therein.” July 2, 1878 

2662.—Krnyon, H., Warrington, Lancs, “ Improvements in purifying gas, 
and in the manufacture of ammoniacal salts.” July 3, 1878. ne 

2680.—Bauu, C. J., Brompton, London, “Improved apparatus for raising 
and pumping.” July 4, 1878. 


PATENTS WHICH HAVE BECOME VOID. 
BY REASON OF THE NON-PAYMENT OF THE ADDITIONAL sTamp DUTY oF £100 
BEFORE THE EXPIRATION OF THE SEVENTH YEAR. , 
1565.—Kent, A., “Improvements in apparatus for charging and dis- 
charging gas-retorts, and for other similar purposes.” June 13, 1871. 
1622.—Somzé, M. L., “Improvements in the construction of joints for 
water, gas, and other pipes.” June 20, 1871. 














TO GAS ENGINEERS. 





D. BRUCE PEEBLES & CO. 


Beg to call the attention of Gas Engincers to the fact that the novel and original feature in connection with 
PEEBLES’ SYSTEM OF CONTROLLING THE ACTION OF GAS GOVERNORS is the loading or acting 


on the Bell by Pneumatic Pressure instead of Weights. 


TAY WORKS, BONNINGTON, EDINBURGH. 
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The GRAND MEDAL of MERIT at the VIENNA EXHIBITION, and TWO MEDALS at the PHILADELPHIA EXHIBITION, 
have Leen AWARDED to GWYNNE & CO. for GAS-EXHAUSTERS, ENGINES, and PUMPS; 
Also 27 OTHER MEDALS AWARDED at all the GREAT INTERNATIONAL EXHIBITIONS. 


GWYNNE & BEALE’S PATENT GAS-EXHAUSTERS & ENGINES. 





The Judges report on the 
combined Exhauster and 
Steam-Engine exhibited at 
the Philadelphia Exhibition 
is—** Reliable compact Ma- 
chine, well adapted for the 
purpose intended, of excel- 
lent workmanship.” 

GWYNNE & CO. have made 
the largest and most perfect 
Gas-Exhausting Machinery in 
_ the world, and have completed 
m= Exhausters to the extent of sss 


—__ 

















7,000,000 cubic feet passed per ¥1¢ H HH GINE ERS 
W uit fe — dour, of all sizes from 2000 to | ORR MIT 
\ Nii ft mn NUM if i Anti il PN 210,000 cubic feet per hour, Y My Whitt ‘ fink ‘i i WAN 
EXHAUSTER with Trunk Engine, capable of passing 210,000 cubic feet per hour. 52,500 EXHAUSTER, with Horizontal Engine combined. 


GWYNNE & CO. do not pretend to enter into a struggle with other makers in respect to cheapness. They have never sought to make price the chief 
consideration, but to produce machinery of the very highest quality, and most approved design and workmanship. The result is that in every instance their work is 
giving the fullest satisfaction. Numerous testimonials and references can be given to Companies using their Machinery for years past. 


Exhausters, with or without Engines combined, can be made to pass the gas without oscillation or variation in pressure 
Regulators, Bye-Passes, Stop-Valves, Gas-Valves, Station Governors, and Gas Machinery of all Sizes. 


PLEASE ADDRESS IN FULL, GWYNNE & CO., Hydraulic and Gas Engineers, 
ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C., ENGLAND. 


Gwynne § Co.'s New Catalogue on Gas-Exhausting and other Machinery may be obtained on application at the above Address. 


BEALE’S IMPROVED PATENT CAS EXHAUSTERS 





WITH 
Wrought-lron Spindles and 


ENGINES COMBINED. 


GEORCE WALLER & CO. 


MAKERS OF ENGINES, EXHAUSTERS, 
INDEX AND DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 
BYE-PASS VALVES, 

TAR, LIQUOR, AND OTHER PUMPS, 
SCRUBBERS AND PURIFIERS, 
CONDENSERS, BOILERS, &c. 


anchester Exhibition of the Society for the Promotion of Scientific Industry. 














Phoenix Engineering Works: 


HOLLAND STREET, SOUTHWARK, S.E. 


| 
| WANTED, Readers of the Pamphlet, 





“ Cooking and Heating by Gas;” on Burners, &c, 
Copies, by post, Threepence, direct from the Author, 
| Macnus Onren, Gas- Works, Sypennam, 8.E. 


' 
| 
ANTED—Condensers for a Works 
making 10 million per annum. 
Price and particulars to be sent to W. Moopy, Manager, 
| Gas-Works, Fareham, Hants. 


ANTED, by a Young Man, aged 22, 
who has had five years experience in a Proviucial 
Works (make, 75 millions),a SITUATION in a Gas-Works. 
Can use Photometer, fair Draughtsman, good Writer, quick 
at figures, and thorough'y understands general routine. 
Apply 8. I. C. E., 54, Hardress Street, Ramsoare. 











KORTING'S STEAM.JET GAS-EXHAUSTER. | WANT, 2,commstent, Gasstter for 
* | state age snd experience. Certificates for honesty and 


IMPROVED CLELAND’S PATENT. sobriety required, 


UPWARDS OF 250 IN USE. lea ee 

rh EN EE Sar eae ANTED, by the Sutton, Southcoates. 

’ | ypool Gas Compan ull, an experience: 
CLELAND’S PATENT CONDENSER AND STEAM SCRUBBER, | ren ere Gas Companys tind Service Layers 


able to undertake the Smith’s work, and the ordinary re- 














FOR PARTICULARS, APPLY TO ou LS Works. None but a steady, industrious man 


a Application to be made by letter, with reference, stating 
NG BROS. « | wages, addressed to the MANacER. 
ANTED, by Samuel Thompson & Co. 
17, LANCASTER AVENUE, MANCHESTER, |W, .cales, 01%, tancwte, abruicatioN ta 
on 10 Tenders for GAS COALOr CANNEL. 
John Leigh, Esq., M.R.C.8., F.C.S., &c., &e., in his 


GERALD J. TUPP, 8 John Street Adelphi W.C. analytical report of 8S. T, & Co.'s Coal, rays: “It is 
’ 3 ? s | remarkable for its purity, I have scarcely ever examineda 
LONDON, Coal containing so small a quantity of ash, | when Cannel 
SOLE AGENT FOR ENGLAND AND W ES. of the best description is scarce, it may well replace thie 








niaterial,’’ 
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ANTED, by a Young Man, a Situation 
in a Gas-Works. Capable of doing Smithing, 
Gas-fitting, or repairing Pumps, or take charge of Works 
during Manager’s ab Testi jials can be had. 
Address No. 472, care of Mr. King, 11, Bolt Court, 
Fixer Sraxer, E.C. 


ANTED, a Gas-Maker and a Stoker, 


Wages of Gas-maker 18s. per week in summer and 
£1 in winter, with cottage, coal, and vegetables. Stoker’s 
wages 18s. per week, with extra time at 4d. per hour. 

Letters of application, stating age, experience, and 
whether married or single, with testimonials or references 
as to character and ability, to be addressed to Dr. GILLAND, 
Berks County Asylum, Moulsford, WatLineronp. 











Young Man, aged 22, who has just 
finis' a four years engagement with a provincial 
Gas Company is open to take a situation as Manager of 
small Gas-Works, or as Assistant to the Engineer of large 
Works. Can give first-class testimonials, Has no objec- 
tion to go abroad. 
Address No. 460, care of Mr. King, 11, Bolt Court, Fiexr 
Street, E.C, 


HENRY LYON (14 years Engineer and 

Manager of the largest of the Manchester Corpora- 
tion Gis- Works) Mechanical and C ting Gas Engineer, 
reports upon the condition and value of Gas-Worke, supplies 
plans and specifications of all Apparatus appertaining to 
Gas-Works, and re-models existing Works. 

Address Brooklyn, near Halliwell Lane, Cheetham Hill 
Road, MANCHESTER, 








Two Purifiers, 6 ft by 4 ft., 6-in. Valves 
and Connections, with Lifting Apparatus and Girders 
complete; also a Set of Twelve Pipe Condensers, all in 
working order, to be SOLD, a bargain. 
Apply to Manager, Gas- Works, ENFIELD. 





Q* SALE—A Station-Meter (with new 


Drum), capable of passing 10,000 cubic feet per hour, 
with Hydraulic Valves, Bye-Pass, &c.; 10-in. Connections. 
Has been removed to make room for one of larger capacity. 

For particulars and price, apply to Grorcz NEwrTon, 
Gas-Meter Manufacturer, Union Street West, OLDHAM, 


FO SALE — One 50 ft. by 14 ft. Gas- 

HOLDER, nearly new, with Columns and Girders. 
Price £225, a bargain. 

Also a STATION-METER, in goo:l working order, to 
pass 15000 feet per hour; and Four 10 ft. PURIFIERS 
with Hydraulic Centre-Valve. 

Apply to J, 8. Reeves, Manager, Gas-Works, Bitston. 











SULPHATE OF AMMONIA PLANT. 


[THE Newest, Best, and Cheapest Plant 


for Making SULPHATE of AMMONIA, Plans 


TAR. 


COAL 
[HE Directors of the Canterbury Gas 
and Water Company invite TENDERS for the Pur- 
chase of their Surplus TAR (estimated at 50,000 Gallons), 
for One year ending July 1, 1879. 

The Contractor must remove the Tar from the Works at 
his own expense, as required by the Manager, and pay for 
it monthly. 

The Directors do not bind themselves to accept the 
highest tender. 

‘renders to be delivered at the Company’s Offices, on or 
before Thursday, the 18th day of July inst. 

By order, 
James Burcu, Secretary. 

Secretary’s Office, Castle Street, Canterbury, July 1, 1878 


MANCHESTER CORPORATION GAS-WORKS. 
AMMONIACAL LIQUOR. 
TE Gas Committee of the Corporation 


of Manchester are prepared to receive TENDE 
for the Purchase of the AMMONIACAL LIQUOR to be 
produced at their Gaythorn and Rochdale Road Works 
during a period of One or more years, commencing from the 
[st day of January, 1880. 

In addition to tenders for the purchase of the Liquor in 
its crude state, the Committee will also be prepa’ to 
consider TENDERS for its DISPOSAL, either-by manu- 
facture into Sulphate of Ammonia at the above-mentioned 
Works on their behalf, or in any other manner. 

The Committee reserve to themselves the option of 
accepting the offer, the terms of which they may deem most 
advantageous. 

— do not bind themselves to accept the highest or any 
tender, 

Sealed tenders, addressed to the Chairman of the Gas 
Committee, Town Hall, and endorsed ‘* Tender for Ammo- 
niacal Liquor,” must be delivered at these Offices, on or 
before Tuesday, the lst day of October next. 

Forms of tender and further particulars can be obtained 
on application to Mr. George B. Jackson, at the Gas 
Offices. By order of the Gas Committee, 

JoserH Hzgron, Town Clerk. 

Town Hall, Manchester, May 31, 1878. 








MANCHESTER CORPORATION GAS-WORKS, 
AMMONIACAL LIQUOR. 


[HE Time for receiving Tenders has 
been EXTENDED from the Ist of August to the 
Ist of October next. 
By order of the Gas Committee, 
Joserpn Heron, Town Clerk. 
Town Hall, Manchester, July 5, 1878. 


R ANDREWS, Bricklayer and Retort 
@ Setter, 114, Elsley Road West, Shaftesbury Park 
Estate, Lonpon, S.W. Estimates given for Building New 
Benches, Setting Retorts. References and terms on 
application. 








tnay be obtained for the erection of this ical and 
efficient apparatus, or tracings of plans with specifications. 
Terms moderate. 

Address Joun G. Harvey, Liitle Island, Cork. 





TO TAR AND AMMONIA DISTILLERS. 


HE Ilkeston Gas Company are desirous 
to receive TENDERS for their TAR and AM- 
MONIACAL LIQUOR. The Contractor must undertake 
to forward — railway tanks at all times during their 
contract, to keep down the Company’s storeage cisterns. 
Tenders to state price per Ion, and to be received at the 
Company’s Office on or before Monday, July 15, 1878. 
B. Wison, Secretary. 
Ilkeston Gas-Works, July 2, 1878. 





_ TO TAR DISTILLERS. 
HE Directors of the Dover Gas Com- 


pany are prepared to receive TENDERS for the Pur- 

chase of the Surplus TAR produced at the Gae-Works, 
Dover, for One year. 

The Directors do not bind themselves to accept the 
lowest tender. 

Tenders to be sent in on or before Friday, the 19th inst., 
marked ‘‘ Tender for Tar,”’ to G. Fielding, Secretary. 

For information and terms, apply to the Manacer, Gas 
Office, Dover. 

Dover, July 5, 1878. 





WIDNES GAS-WORKS. 


THE Gas Committee of the Widnes Local 
Board invite TENDERS for the REPLATING of a 
Single-L'ft Gasholder, 50 ft. by 20 ft. 

Specification and form of tender can be obtained from the 
undersigned. 

Tenders, endorsed ‘‘ Gasholder,” and addressed to the 
Chairman of Gas and Water Committee, to be delivered at 
the ta Offices, Widnes, not later than the Ist of August 
next. 

The Board do not bind themselves to accept the lowest 
or any tender. 

Henry Roperts, 

Public Offices, Widnes, June 18, 1878. 


MILLOM LOCAL BOARD. 


THE Local Board invite Tenders for a 
Supply of about 500 Tons of good GAS COAL, well 
screened and free from pyrites, to be delivered at the Mil- 
Jom Station between the present time and the end of April, 
1879, in such quantities and at such times as may be re- 


quired, 
Tenders to be sent to me not Jater than the 13th of July 
inet. 
The Board do not bind themselves to accept the lowest 
or any tender. 
Jno. Poowr, Clerk. 
Millom, Carnforth, July 2, 1878, 


NOTICE TO MANAGERS OF GAS COMPANIES. 


THE LAW UNION FIRE AND LIFE INSURANCE 
COMPANY, of No. 126, Chancery Lane, London, grants 
Policies of Insurance on Gas-Works, and Buildings con- 
nected therewith, which cover risk of explosion and spon- 
taneous ignition of Coal, on very advantageous terms. 
Full particulars will be sent post free on application to 
Prank M‘Grpy, Secretary. 
126, Chancery Lane, London, 





Associate of the Society of Accountants in England, 
Publisher of the 
“Gas Companies Expenditure Journal,” 
Begs to announce his REMOVAL from Skinner’s Place, 
Sise Lane, to 


No. 2, GT. GEORGE STREET, WESTMINSTER. 





Mr. ROBERT DEMPSTER, Sen., 

CONSULTING GAS ENGINEER, 
Of Messrs. Robert Dempster and Sons, Rose Mount 
Gas Engineering Works, 
ELLAND, near HALIFAX, 
May be consulted on all matters connected with Valuations, 
Arbitrations, and Parliamentary Applications connected 
with Gas-Works. Our R. D., Sen., having been engaged 
on extensive Arbitration Cases, which, combined with his 
experience in Construction and Contracting, his knowledge 
of Engineering and Valuations, is both extensive and 
reliable, 





TO INVENTORS AND PATENTEES, 


i®. W. H. BENNETT, having had 
considerable experience in matters connected with 
Gas, Water, and Sanitary Improvement, begs to say that 
he continues to assist Inventors in the tion of their 
designs, and to obtain for them PROVISIONAL PRO- 


TECTION, whereby their invention may be secured for | 


Six Months; or LETTERS PATENT, which are granted 
for Fourteen Years. 

Patents completed, or proceeded with at any stage, 
thereby rendering it unnecessary for persons resident in 
the country to visit London, 

Patents procured for Foreign Countries. 

Information as to cost, &c., supplied gratuitously upen 
application to the Advertiser, 22, Great George Street, 
WESTMINSTER. 


JOHN ROMANS, C.E., F.G.S.E., 
CONSULTING GAS ENGINEER 


CANNEL COAL FACTOR, 
30, St. Andrew Square, EDINBURGH. 


Plans and Estimates furnished; Gas-Works, Apparatus, 
Pipes, Machinery, Fire Goods, &c., supplied, or Attested 
and Shipped for Exportation. 

GAS-WORKS TAKEN ON LEASE. 





Mr. Romans has for upwards of 30 years been practically 
engaged in the Manufacture of Gas, and has, by extensive 
experiments, ascertained that by JUDICIOUS INTER- 
MIXTURE of the lighter with the heavier gases, much of 
the rich Hydrocarbons CAN BE SAVED, which otherwise 
ARE LOST, during the process of manufacture. He is 
therefore enabled to give advice to those who favour him 
with their orders for Cannel, as to the class which will 
secure for their standard of illuminating power the 
HIGHEST ADVANTAGEOUS RESULTS, 


ANALY#I8 AND PRICKS FORWARDED ON APPLICATION, 





A PAMPHLET ON DIP-PIPES, &,, 

post free 64d., on application to W. Wurrs, Gas. 
Works, Abersychau, Mon. See Reviews in the Gas Trade 
Circular and Review, March 29, 1878, and Design and 
Work, March 30, 1878. 





BRITISH 
ASSOCIATION OF GAS MANAGERS, 


PHOTOGRAPH of MEMBERS at KENNINGTON, 


Copies of either, or all Three Photographs taken, may 
be had on application to the Artist, 
MR. C. LATHAM, 
DENMARK STREET, CAMBERWELL. 
Price, the Setof Three . . . . 9s.0d. 
wea . tw bh oe @lec am 6 
Packed ready for delivery. They are too large to be sent 
by post. 





NORTH BRITISH 
ASSOCIATION of GAS MANAGERS, 


THE 
SEVENTEENTH ANNUAL GENERAL MEETING 
of the Members of this Association will be held in the 
UNITED COLLEGE BUILDINGS, 
8ST. ANDREW'S, 
On THURSDAY & FRIDAY, July 11 & 12, 1878, 
J. HALL, Esq., PreEsipEnt, 
Will occupy the Chair. 


PROCEEDINGS. 
Tuurspay, Jury 11, 
BUSINESS MEETING. 

Chair to be taken at Half-past Ten o'clock a.m. 

Reading of Minutes. 

Admission of New Members, &c. 
PRESIDENT’s INAUGURAL ADDRESS. 

Auditor’s Report. 

Election of Office-Bearers. 


LIST OF PAPERS AND COMMUNICATIONS, 

“*How should the Illuminating Value of Gas be 
Determined >” By Mr. A. MacPuerson, of Kirkcaldy. 

““The Necessity for a Proper Control over the 
Pressure of Gas for Illuminating Purposes.” By Mr. 
ALEXANDER MircuHE.t, of Dundee. 

“Governors for Lamps and Stair Lights,” with 
Deseription of an Improved Metallic Governor, which 
will be shown inaction. By Mr. D. Bruce Psen.es, 
of Edinburgh. ; 

“A Graduatory Method of Condensing, Washing, 
and Purifying Coal Gas by a Combined System of 
Rotary Apparatus.” By Mr. D. M. Netson, of 
Glasgow. 


DINNER. 

At Half-past Four o'clock, the Members and 
Friends will Dine together in the ‘ Royal” Hotel, 
St. Andrew’s. Tickets for the Dinner, 5s. each, may 
be had from the Secretary; early application for 
which is specially requested. 


Fripay, Jury 12. 
Chair to be taken at Ten o'clock. 


Reading of Papers, and Discussion not completed, 
will be resumed. 


PRIZE PAPERS. 
Com™rrrEen’s REPORT THEREON. 


Gas Apparatus of various kinds will be exhibited in 
operation, and described. 
Wa. MacxeEnzts, Secretary. 
Gas- Works, Dunfermline, June 28, 1878. 


T. NEWBIGGING, 
CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 


W. LIDDALL, 
Public Accountant, 
15, UNION COURT, 
OLD BROAD STREET, E.C. 


ALFRED LASS, 


EZECIAL ACCOUNTANT FOR GAS COMPANIES, 
30, GRACECHURCH STREET, LONDON. 


Accounts analyzed and. Statistics Prepared for Parha- 
mentary Proceedings, Arbitrations, §c. iall 

The Forms of Account, which have been age ood 
designed by A. L. to meet the requiremefits of the > 

Works Clauses Amendment Act, 1871, are now 10 use 4 

many Gas Companies, and have been univereally approved. 
The above forms are registered. usted 
Water Companies Accounts also prepared and adjusted. 

CONSULTATIONS. 
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Now Ready, price 28s., handsomely bound in Morocco, cloth sides, gilt edged and ‘etter ed, 
THE FIRST VOUUME 


OF 


KINGS TREATISE 


ON THE 


SCIENCE AND PRACTICE OF THE MANUFACTURE & DISTRIBUTION 


COAL GAS. 


EDITED BY THOS. NEWBIGGING, C.E., M. Inst. C. K., AND W. T. FEWTRELL, F.C.S. 




















This Volume contains 460 pages of Letterpress, and is illustrated by 521 Woodcuts and 36 page and double-page Engravings 
printed on Plate paper, and a full-page 


COLOURED ENGRAVING OF THE BECKTON GAS-WORKS, 


Forming a Frontispiece to the Volume. 












ORDERS RECEIVED BY TIE PUBLISHER, 
WILLIAM B. KING, 11, BOLT COURT, FLEET STREET, LONDON, E.C. 


LIVESEY. FIRE-CLAY WORKS. 
NEAR BLACKBURN, LANCASHIRE. 


(ESTABLISHED 1835.) 


ORLANDO BROTHERS, LIMITED, 


MANUFACTURERS OF PATENT CLAY RETORTS, 


AND EVERY DESCRIPTION OF 
TUBULAR CLAZED SEWERACE PIPES, BENDS, JUNCTIONS, ETC. 
FIRE-BRICKS, TILES, BLOCKS, AND CHIMNEY-TOPS. 


J. BEALES NEW PATENT GAS EXHAUSTERS 


MANUFACTURED SOLELY BY 


b. DONKIN & Co- 


These Exhausters have but one solid slide, which ensures less wear and friction, 
and thus fewer repairs are necessary. They are made with two outside bearings 
and with all latest improvements. 

























Messrs. LB. D. & Co. ALSO MAKE 
STEAM-ENGINES FOR DRIVING GAS EXHAUSTERS. 
k IMPROVED GAS-VALVES. 
— VALVES FOR AMMONIACAL LIQUOR, TAR, and HYDRAULIC MAINS, 
VALVES FOR SPECIAL PURPOSES, WITH COLUMNS, 
SCALES, AND GAUGES. 
STEAM, GAS THROTTLE, AND BYE-PASS VALVES. 
SCREW WATER-VALVES, &c. 
LISTS, PRICES, AND INFORMATION ON APPLICATION. 


WORKS: 55a, BLUE ANCHOR ROAD, BERMONDSEY, LONDON, S.E. 


SIMPSON & COMPANY, 


ENGINE-WORKS, 


GROSVENOR ROAD, PIMLICO, 
LONDON. 























SCREW-COCKS, HYDRANTS, 
SLUICES, PENSTOCKS, 


And all other Machinery for 


WORKS OF WATER SUPPLY, DRAINAGE 
AND IRRIGATION. 




















WATER-VALVES, GAS-VALVss. 
All Sizes, Flange and Socket, kept in Steck, All Sizes, Flange and Socket, kept in Stock, 


tested to 1000 feethead, teated to 100 feet head, 
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YEO’S PATENT ENGINE PACKING, 


Price 1s. 8d. per lb., any size. 
Tarred & White Spun Yarn for Pipe Joints, at various prices. 
Samples and testimonials free per post. 
. YEO, NEWTON ABBOT. 


THE BROUGHTON COAL COMPANY, 
GAS COAL COLLIERIES, NEAR WREXHAM, 
Are prepared to Supply their excellent GAS COAL on ver, 
teeoerebic terms. ssid 

This Coal yields more than 10,000 cubic feet per Ton of 
gas of good quality, in practical working on the large scale. 

A large purchaser reports the coke to be clear, of a quality 
rarely equalled in the retort-furnace, and much liked ;by 
the stokers. 





BEST GAS COALS 


DIRECT FROM THE 


MARQUESS OF LONDONDERRY’S COLLIERIES, 
COUNTY OF DURHAM. 
For Prices and Particulars, apply to 


MR. S. J. DITCHFIELD, 
LONDONDERRY OFFICES, SEAHAM HARBOUR, COUNTY OF DURHAM. 





ATHELS’S Patent Gas-Washer is an 
excellent cleanser of gas from tar, ammonia, sulphur, 
and carbonic acid, reducing the cost of subsequent purifi- 
cation 30 to 50 per cent. Needs no motive power or atten- 
tion beyond drawing off and recharging as required. Has 
no moving parts or complications to get out of order. Is 
of moderate cost, and is practically indestructible. 
Application to be made to the Manuracturens, the 
Horseley Company, Tipton, STAFFORDSHIRE. 


THOMAS CARR & SON, 
MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, &c., 


SCOTSWOOD FIRE-BRICK WORKS, SCOTSWOOD-ON-TYNE, 
Also Makers of all kinds of Common Building Bricks, and 
of Pressed White and Red Bricks for Facing. 


BrietLey IRON WORKS, 
CHESTER-LE-STREET, 
DUBHAM. 
Manufactory for every description of Casting and 
Machinery for Gas-Works and Water-Works. 











Warehouse in London for Cast-Iron Pipes and Con- 
nexions of all sizes and in any quantity, Scott’s Wharf, 
Bankside, Southwark. : 

Agent in London, Mr. J. Manwarine, 101 Cannon 
Street, B.C. 





BOUCK & CO., LIMITED, 
TAR DISTILLERS & MANUFACTURING CHEMISTS, 


MILES PLATTING, MANCHESTER. 
BRANCH WORKS, BLACKBURN. 


BUYERS OF COAL TAR, 
And Crude Products therefrom, 


AMMONIACAL LIQUOR, &c. 
TO GAS-METER MANUFACTURERS. 
G. A. BAILEY AND CO., 


MANUFACTURERS OF EVERY DESCRIPTION OF 
Station, Hourly Rate, Experimental, and other Indexes, 
Wheel and Worm Cutters, 

86, CRAMPTON STREET, NEWINGTON BUTTS, 
LONDON, S8.E. 


N.B.—Materials found or otherwise. 


CLOTH GAS-BAGS FOR MAINS, 


As supplied to the Im- 
perial, Chartered, and 
other London and Pro- 
vincial Gas Companies, 
Bellows and Valves for 
inflating Well Dresses, 
Stokers Gloves, India- 
Rubber Suction and 
DeliveryHose,Gas-Tubing, Leather, 
India-Rubber, and Gutta -Percha 
Machine-Bands,Sheet and Washers, 
and Steam Joints. 


T, BUGDEN, Manufacturer, 
107, GOSWELL ROAD, LONDON, E£.Cc. 


S| [| CATE Tue BEST & CHEAPEST 
For every purpose to which 
Paint is applied. 


THE SILICATE PAINT CO., 
LONDON— LIVERPOOL— 
107, CANNON STREET, E.C.  SEEL STREET. 


GRIRDROD’S PATENT 
PORTABLE PIPE SCREWING 
MACHINE, 


For 1 in., 1} in., 14 in., and 
2in. Gas Threads, complete 
£7 10s. 

i) use 4 the ge! gas- 
works, an ving great 
salisfaction. * . 

For other useful goods, see 
Bailey's ‘* Illustrated Inven- 
tions,” post free 3s. 6d.; 
gratis to ledger customers. 


W. H. BAILEY & CO., & 


Brassfounders, Gau 

Injeetor and Tool Makers, y 

Apion Works, SALForp, 
LANCASHIRE, 



















MANUFACTURED IN ALL 
CoLovurs BY 



































JOHN HALL AND CO., STOURBRIDGE, 


Manufacturers of FIRE-BRICKS, LUMPS, TILES, 





AND EVERY DESCRIPTION OF FIRE-CLAY GOODS 
N.B.—A Stock of 15 and 16 in. CIRCULAR RETORTS always on hand, Other kinds made to order 
on short Notice. 


JAMES MILNE & SON, 


GAS ENGINEERS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, anp 
2, KING EDWARD STREET, 
NEWGATE STREET, LONDON. 
Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C. 











STATION-METERS, GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every description of Gas-Fittings and Gas Apparatus, 


GCEORGE ANDERSON, 


GAS AND CONSULTING ENGINEER, 


354, GREAT GEORGE STREET, 
WESTMINSTER, 8.W., 
PATENTEE and MANUFACTURER of the following Invention 


RETORT SETTINGS-—giving great Economy of Fuel. 
STEAM-ENGINES and EXHAUSTERS, FOUR-WAY VALVES, WASHERS, 
SCRUBBERS, 

FUEL-MACHINE, for Compressing Breeze and Tar. 








N.B.—Pamphlet, with Eighteen Illustrations and Letterpress on the Construction of 
Gas- Works, post free, 2s. 6d. 
PRICES AND ALL PARTICULARS TO BE HAD OF THE PATENTEE, 


35a, GREAT GEORGE STREET, WESTMINSTER, 8.W. 
FISON’S PATENT SELF-REGULATING GAS-EXHAUSTING 
APPARATUS 































Ensures greater 
uniformity of pres- 
sures in retorts 
than any in use. 
Being self-regu- 
lating, can be ap- 
H plied to any des- 
cription of engine 
or exhauster. 
z Is simple in construc- 
= tion, and cannot get out 
3 of order. 


JASPER & WM. SNOWDON, Manufacturers, 
OLD BANK CHAMBERS, PARK ROW, LEEDS. 


Full Particulars, Testimonials, Descriptive Circulars, Estimates, &c., on application. 
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& COAL BARROW 

STOCKTON : oe effecting a great saving 

A 0 P E a ce of time, labour, and ex- 
i * —<_ pense, 

For particulars, price, 


ON or : &c., apply to Mr. E. Prior, 
IRON . 4 , Inventor and Patentee, 
F sb; Gas - Works, Hampton 

Wick, Mipp.uxsxx. 








Ww 0 R K S, TEES. | BELGIAN CLAY RETORTS. 
= SUGG and CO. late ALBERT 


ie in J. KELLER, Guent.—The removal of the import 
duties on Earthenware permitting the entry of Clay Retorts 


ASH Ni oO Pp Ee & WH i LE into England, Messrs. Sugg, of Ghent, beg to draw the at- 
3 tention of the Gas Companies of Lendon, and other Cities, 


to the very superior quality of the RETORTS manu- 


factured by them. They can be made of any size, in one 
piece, and of any form. The price will be in proportion 
. to the weight, and very moderate in comparison to their 
value. 
Communications addressed to J. Suee & Co, GuEnrt, 


MANUFACTURERS OF GASHOLDERS, asses: en le naa aaa 
GAS APPARATUS OF EVERY DESCRIPTION, se5e Fee 


PIRE-BRICK AND TILE MERCHANTS, 
Wholesale and for Exportation, 
Retort-Lids, Boilers, Cast and Wrought Iron FALCON DOCK, 78 ane 79, BANKSLDB, 
fa hy = . 4s, oe SOUTHWARK, LONDON, 8.E., 
Fanks, Iron Roofing, Bridges, Girders, Dardt for STOURBRIDGE axp NEWCASTLE 
And GENERAL IRONWORZ. FIRE-BRICKS, LUMPS, TILES, and FIRE-CLAY, 
and every Article suitable for 


N.B.-—Estimates for all Gas Plant and Remodelling supplied on application. GAS AND WATER WORKS. 


THE AMERICAN GAS-LIGHT JOURNAL. 


A. M. CALLENDER & CoO., Proprietors. G. WARREN DRESSER, Editor. 


Issued Semi-Monthly at No. 42 Pine Street, New York City. 


his Journal is especially devoted to Gas Engineering and Manufacture, and is the official organ of the 
AMERICAN GAS-LIGHT ASSOCIATION, and the NEW ENGLAND ASSOCIATION OF GAS ENGINEERS. 
Subscriptions at $3.50 per annum, post paid, to Great Britain, may be made direct by forwarding Post Office Money Order 
or Draft to the above address. Rates of advertisement, $2.00 an inch. Special rates for larger snace 


C. & W. WALKERS’ DOUBLE-FACED GAS-VALVES. 


These solidly constructed double-faced Gas-Valves have taken the place of the old system of the light, 
single-faced disc, which is too uncertain and unreliable in large bores, 5 
They are guaranteed absolutely gas-tight. They are very massive and rigid, and by improved modes of 
manufacture they are produced at very little excess in cost over the old light, weak system, which is liable to 
spring and bend, and become leaky. 
he Valve is a rigid wedge of solid cast iron, having two perfectly scraped surfaced facings fitting 
between the two on the body, which are also surfaced, 
A spring in two short halves, and, therefore, not liable to break, is used only for scraping the front 
feeing clean. 
‘he front facing is vertical; the back facing forms the wedge. 
At a slight additional expense both flanges are faced to bolt to main-pipes. 


Including Improved 














MIDLAND IRON-WORKS, 
DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS, LONDON. 





~ 


IMPROVED 


COMPENSATING GAS-METER. 
HUNTS PATENT. 


This Meter supplies a want long felt, by putting an end to the loss sustained by Gas Companies 
through the overworking of their Meters. 

These Meters can now be supplied in either TIN-PLATE or CAST-IRON CASES, and OLD 

METERS converted to this plan. GAS COMPANIES and CORPORATIONS will find it to THEIR 

ADVANTAGE to adopt these Meters. 


EXTRACTS FROM REPORTS. 
n am able to report that the Meters have given in each test most satisfactory results.” —Mr. H. Sporne, City of London Meter Inspector. 
a I consider the urrangement is a great improvement upon the Meters in present general use.” —Mr. T. Jackson, Meter Inspector, Birmingham, 
I would observe from the results of my testings that the Meters are a great improvement on the ordinary Wet Meters in general use.’—AMr. H. Airey, 
Meter Inspector to the Metropolitan Board of Works. 


COPIES OF REPORTS SENT ON APPLICATION. 








MANUFACTURED BY 


JOHN BENT & SON, 
WET AND DRY GAS-METER AND GAS APPARATUS MANUFACTURERS, 
BELL BARN ROAD, ®!IRMINCHAM. 


Established 18350. 
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CADZOW COAL COMPANY, 


LIMITED. 
Cadzow Collieries, Hamilton (Lanarkshire), 
Office: 161, Hope Street, Glasgow. 


Report on the Cadzow Ell Coal. 


By Ur. W. Wattacg, F.R.S.E., F.C.S., Gas Examiner for 
the City of Glasgow. 

I have made a careful chemical analysis and practical 
assay of an average sample of the Ell Coal from Cadzow 
Colliery, received on the 5th inst., from Messrs. The 
Cadzow Coal Company, Hamilton, and have obtained the 
following results :— 





Analysis. 


. P ( Gas, tar, &c. . 34°03 ) 
Volatile matters } Sulphur . . . . 047 . 46°12 
t Water, at 212° Fahr, 12°05 j 
Fixed carbon. . . 52°90 
Coke . . {Sulphur is 03} - 53°88 
ASR. + » "95 


100-00 
Coke (dry) per ton of Coal, 1205 Ibs., or 10 cwts. 3qrs. 1 1b 





Analysis of the Coke (Dry). 


Carbonaceous or combustible matter , . 98°18 
Sulphur . ll Ep ye oe “06 
a +6 eb ee a ee ee + ee 

100°00 
Specific gravity ofthe coal . . . « « 1°250 
Weight of a cubic foot in pounds ° 77} 


Practical Results. 

Gas per ton of coal at 60° F.and 30in. bar. 10,122 cub. ft. 

Illuminating power in standard sperm 

candles by Argand jet, consuming 5 cubic 
feet per hou 


idee sentir #ne 0o 0) -¢ 
Value of one cubic foot of gas in grains of 


a a ee eee ee 
Equivalent of a ton of coal in pounds of 

Sea | 
Durability of one cubic foot of gas by 

S-inchflame . . . . . . . « « 42min. 45sec. 
Gravity of the gas, air = 1000 448 





Remarks. 

The sample tested consisted of a complete section of the 
seam, 5 ft. 6 in. in thickness. ‘ne results show that this 
Coal is well adapted for the facture of gas and coke, 
both being for soft coal of very fine quality. Of the many 
hundreds of coal samples I have tested, I have not hitherto 
had one with so small a proportion of ash as the Cadzow 
Coal. WituiaM WALLACE, 

Chemical and Gas Laboratory, 
138, Bath Street, Glasgow, March 15, 1878. 





TORBAY AND DART PAINT 
COMPANY, LIMITED. 





Works: 
DARTMOUTH & BRIXHAM (TORBAY) DFVON. 
OFFICES: 
3, GREAT GEORGE STREET, WESTMINSTER, 
LONDON, 8.W. 





SOLE PROPRIETORS AND MANUFACTURERS 
OF 
WOLSTON’S CELEBRATED 


TORBAY IRON PAINTS. 


These Paints have been for many 
— extensively used in Her 
ajesty’s Royal Dockyards, Wool- 
wich Arsenal, the Shorncliffe and 
Curragh Camps, War Departments, 
and Colonies, and are largely sup- 
“Re 
yy iS, ipowners, 
TRADE MARK Engineering Establishments, Rail- 
way Carriage and Wagon Works, and the Paint Trade 
generally. They are the BEsT PROTECTORS of Woop, 
Cement, and Ironwork, even arresting corrosion 
after it has set in; and their base being oxide of iron, 
they are free from those properties which make lead 
ints so destructive to iron, They do not scale or 
lister, are not affected by great heat, and are the 
only Paints which will resist the effects of sulphu- 
vetted hydrogen. Their DURABILITY and covering 
properties have borne the test of A QUARTER OF A 
CENTURY’S PRACTICAL TRIAL. 
The undermentioned colours—ground in best lin- 
seed oil, and requiring only to be thinned down for 
use in the ordinary way—are kept in stock :— 





Torbay Brown, orbay Red, 
Dart Green. Blate. 

Dart Yellow. Buff. 

Brixham Black. Torbay Chocolate, 
Light Blue. Cream Colour. 
Dart Brown. Dart Umber. 


Light Stone. 
Salmon Colour, 
Lead Colour. 
Dark Stone, 


Imperial Stone, 
Bronze Green. 
Navy Green. 
Carriage Red. 
Light Lead. Crystal Palace Blue. 
Light Green. Iron Grey. 

All other Colours made to order. 





READY-MIXED PAINTS. 


A great variety of Colours ready mixed for the 
brush are also always kept in Stock, in 3 1b., 7 lb., 
14 1b., and 28 Ib. cans. 


Prices and Testimonials on upplication. 








GREAT SAVING OF LABOUR. 
ENOCH’S PATENT 


PORTABLE DRILLINC-MACHINE, 


Now in use by all the Principal Gas and Water Companies in the 
United Kingdom. 

E Size, for Services in Pipes, 2 to 

i + 2 «6 « «+ «+ ¢ «15 ae 6 
F Size, for Services in Pipes, 2 to 

Siw oto 5 a's we a Se OO 
G Size, for Services in Pipes, 2 to 

6 in, bore, with Telescope Cramp. 410 0 

Drills, 1s. 6d. each. 
Machines sent on approval, if desired. 


Prices for other Sizes and Modifications, with full 
Particulars and Testimonials, on application to 


ALEXANDER ANDERSON, 


Office: 9, London Street, E.C. Warehouse: Vine Street, Minories, London, E. 


GAS PURIFICATION. 


BAILES & HALLSWORTH, 
CONTRACTORS FOR THE 
BY THEIR 
PATENT HYDRATED PEROXIDE OF IRON MATERIAL. 
Tho Material is adapted specially for taking up sulphuretted hydrogen, and will simultaneously 
absorb any ammonia that may pass the scrubbers. : ‘ 
The spent oxide resulting from our Material is more valuable than that from natural oxide of iron, 
and manufacturing chemists buy it in preference, : ad ; 
The Material has now been in use during the past three years in most of the principal Gas- Works in 
Yorkshire and elsewhere. ; ; 
It convains considerably less moisture than natural oxide of iron, and is much cheaper and more 
efticient as a purifying agent. : : 
B. & H., are purchasers of Spent Oxide, or will take Spent in exchange for New Material. 


FOR SAMFLES AND TERMS, ADDRESS— 
BAILES & HALLSWORTH, COPPERAS WORKS, ARMLEY. LEEDS. 


J.& J. BRADDOCK, 
GLOBE METER-WORKS, 
OLDHAM, 


Beg to submit to Gas Engineers their 


PATENT COMPENSATING GAS GOVERNOR, 


Which is designed to give an uniform pressure at the Outlet to the Main 
at all draughts up to the full quantities which the Governors are made to control, such 
outlet pressure being less than the initial pressure. 

















The uniformity of pressure is 
obtained by introducing a com- 
pensating chamber into the Bell 
or Holder of the Governor, which 
compensator is of the same area 
as the valve, both of which are 
uperated on by the initial pressure, 
thereby placing the valve in equili- 
brium, no matter what the initial 
pressure may be. The action on 
the Bell is by the Gas passing 
along a pipe from the outlet, and 
the pressure is regulated by weights 
in connexion with the Bell as 
required. 

From the sectional elevation 
attached hereto, it will be seen that 
only the Gas required to operate 
the Bell comes in contact with the 
water of the tank, which water will 
remain comparatively sweet and 
free from odour. That in case of 
accident to the Bell, no more Gas 
can escape than would pass up the 
pipe covering the valve-rod and 
Bell supply-pipe. 

These Governors have been made 
and sent out of various sizes for 
from 2 to 24-inch Mains, and give 
most satisfactory results. 











VERTICAL SECTION 
They can be made with Float in the Bell, or counterpoise as per section. 
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F. & C. OSLER, 


45, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS: 
BROAD STREET. BIRMINGHAM. 
EsTaBLisHED 18')7, 
MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS. 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 


TABLE GLASS OF ALL KINDS, 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS, 











THE HORSELEY 


LIMITED, 
TIPTON, STAFFORDSHIRE. 


LONDON OFFICE: 
6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c.,, 


MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED 
LAMP-POSTS, PIPES, 
AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 


MAKERS OF ROOF'S, BRIDGES, 


MANN & OWENS’ PATENT GAS-VALVE. 


&ec. 





EVERY VALVE 
WARRANTED TO BE 
PERFECTLY 
SOUND 
AND 
GAS-TIGHT. 





Pome , 

ATE 
VALVE, with Indicator or Above Ground. 
_ _ The advantages of this Patent Valve over all others yet introduced are, that it 
is always as tight as the best wedge or spring valve, without the postibility of setting 
fast or becoming suddenly leaky. The surfaces not being in contact during the opera- 
tion of opening or closing, leakage through wear and tear is avoided. 

__ The Gas Engineer will not fail to sce the importance of such a valve in connexion 

with his purifying apparatus, particularly in the case of large sizes. 

The slide being operated either by a screw and nut, or by a pinion and rack, a 
cam bearing upon a plane, cast on the back of the Valve, forces it against the face, and 
renders the escape of gas an impossibility. By a slight turn of the pinion or screw, 
the slide is released, and brought away from the face, by which means friction is avoided, 
and the only force required to open the Valve is that due to its own weight. 


— 





UNDERGROUND VALVE. 





SOLE MANUFACTURERS: 


S. OWENS AND CO., 
HYDRAULIC AND GENERAL ENGINEERS, 


WHITEFRIARS STREET, LONDON, E.C. 
PRICES, SIZES, AND FULL PARTICULARS ON APPLICATION. 





JAMES OAKES & CO., 


ALFRETON IRON-WORKS, DERBYSHIRE, 


AND 

WENLOCK IRON WHARF, 21 & 22, WHARF ROAD, 
CITY ROAD, LONDON, N., 
Keep in London and at their works lange stocks of PIPES 
auc CONNEXIONS (14 to $6 inches in diameter); also 
make and supply Retorts, Tanks, Columns, Girders, Special 
Castings required by Gas, Water, Railway, Telegraph, 
Chemica!, Colliery, and other Companies. 
Cuaries Horsey, Agent. 


THE 


SILICA FIRE-BRICK CO., 
OUGHTIBRIDGE 


Near SHEFFIELD, 


Manufacturers of THE ORIGINAL SILICA OR DINAS 
FIRE-BRICKS. Specially adapted for Gas-Retort Fur- 
naves, andfor Siemens’s Gas-Furnaces, Shipments promptly 
executed to London, Liverpool, Hull, Grimsby, &c. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’S ESTATE 
FIRE CLAY & BRICK WORKS, 


STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASS-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK, 
Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBLE CLAYS, 


Successors to 
&, Baxer ann Co., Lars Bareriey Iii, STaFPORDsHTEE, 


HARPER & MOORES, 


PROPRIETORS OF THE 


BEST STOURBRIDCE CLAYS, 
STOURBRIDGE. 
Manufacturers of all Descriptions of 
BEST STOURBRIDGE FIRE-BRICKES, LUMPS, 
AND CLAY RETORTS 
Of all Dimensions for Gas- Works, 
GLASS-HOUSE POTS & CRUCIBLES 
Of every kind. 
The Highest Award was obtained by H. & M., at the 
Philadelphia Exhibition, 1876, for Superior Quality of 
Manufacture. 














GAS AND WATER PIPES. 


WILLIAM MACLEOD & Co., 
23 & 25, OSWALD STREET, GLASGOW. 


CAST-IRON GAS AND WATER 
PIPES. 








DELIVERY F'..0.B., GLASGOW. 
Prices ow apvlication. 
LUICE VALVES. 
I'he STRONGEST, CHEAPEST, & BEST in the TRADE. 


HYDRANTS. 


The Largest Variety of Improved Designs in the Market. 





SPECIALITIES. 


SLUICE VALVES for 


Water. 
DO, for Gas and Sewage, 

1} to 48 in. 
RESERVOIR SLUICES 
AIR VALVES. 
REFLUX VALVES, 
BALL VALVES. 
Compound HYDRANTS, 
Straight-way Do. 
Screw-down Do. 
Ball Do, 
Sluice-Valve Do. 
STAND POSTS, various. 
STREET WELLS, 
STAND PIPES. 
PATENT FIRE COCKS 
STAND PIPES & JETS. 
HOSE UNIONS and 

REE 


LEATHER & CANVAS 


1 SCREW COCKS and 
FERRULES. 


Tested with 600 to .000 
feet head of pressure, 





J. BLAKEEOROUGH & SONS, 
Commercial Baass AND Inon Works, " BRIGHOUSE, 
Woopnovusr Iron Works, } YORKSHIRE, 


Contractors to the British and Indian Governments, 
Lonpon OFrice: 
4, WESTMINSTER CHAMBERS, VICTORIA 8T., 8.W., 
Where Samples may be seen, 
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C, & W. WALKER, 


8, Finssury Circus, 
Lonpon, E.C, 


MANN & WALKERS’ 


PATENT SCRUBBER. 


By Letters Patent ia Great Britain, Eureps, and the Uuited 
States of America, 


By some important improvements recently 
patented, the purifying power of these Scrubbers has been 
much increased, and a stronger ammoniacal solution obtained, 
which is found to absorb a large portion of the carbonic acid 
contained in gas, effecting an important saving in money and 
labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
by these Scrubbers is shown in a remarkable degree, in 
consequence of the large quantity of carbonic acid removed 
from the gas. 


It is to be particularly noted that the im- 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Scrubbers, 
whose dimensions happen to be suitable, the work commences 
by ripping out the whole of the interior of the shell, and be- 
ginning the internal construction de nova from bottom to top. 


Fifty million cubic feet of gas per 24 hours 
are purified from ammonia by these Patent Scrubbers in a 
winter’s day in the gas-works of London, where the purity of 
gas supply is the highest in the world, under the chemical 
restrictions of the Board of Trade. 


Generally, wherever a high standard of 
purification is maintained in the chief cities and towns of 
the British Provinces and of Europe, these Scrubbers have 
become established. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, or 
any other supplementary process, and the whole ammoniacal 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re- 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering the 
inlet is, by once only passing through the Scrubber, com- 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, effected 
by a very small quantity of clear water let into the machinery 
room at the top of the Scrubber, which is discharged at the 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coals, 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will not 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


They contain their own engine power, re- 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


Applications relating to dimensions and 
prices should be addressed to us, C. anp W. WALKER, 
8, Finssury Cixcus, Lonpon, E.C., or to Mr. Wittiam 
Mann, late Superintendent of the Chartered Gas- Works, 
Buacxrriars, Lonpon; they should state approximately the 
largest make of gas in 24 hours on a winter's day, and the 
smallest make on a summer's day, to be purified, 
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SAMUEL CUTLER & SONS, 


CONTRACTORS FOR GAS AND WATER WORKS, GENERAL ENGINEERS, 
IRONFOUNDERS, AND MANUFACTURERS 


GASHOLDERS, TANKS, PURIFIERS, 
SCRUBBERS, VALVES, EXHAUSTERS, [RON ROOFS, BRIDGES, BOILERS, 


AND 


GENERAL CAST AND WROUGHT IRON WORKS. 



















8. C. & Sons undertake the entire Erection of New, or Remodelling of existing Gas-Works in any 
part of the World, including small Works for MANSIONS, FACTORIES, &c., or Works of the largest 
extent (are now constructing the largest Gasholder yet erected); also the Supplying and Laying 
of MAINS. 

They make a speciality of supplying every requisite whatever for a Gas-Work, keeping in Stock 
what are most in request. WOOD SIEVES for Purifiers and Scrubbers, of a superior make. 

SPECIAL CASTINGS to Drawing or Pattern at Shortest Notice. 















MANUFACTURERS OF 


MORRIS & CUTLER’S PATENT CONDENSER 


AND 


CUTLER’S PATENT GAS-WASHER. 


(For Illustration and Description, see ‘‘ Journal” for June 25, page 997.) 


Description of Morris & Cutler’s 
Patent Condenser. 


The Condenser may consist of pipes 
arranged in tiers as shown, or in any other 
form most convenient to the site available, 
each tier being connected with special 
connexions, and containing within same 
either one or more coils of smaller pipe 
through which water is passed, being sup- 
plied from any convenient source of supply, 
the water passing in an opposite direction 
to the gas, so that the coldest water is at 
the gas outlet. The power of the Con- 
denser can be regulated precisely in pro- 
portion to the quantity of water allowed 
to pass through, which is not in any way 
contaminated, but simply heated by the 
hot gas, and advantage can be taken of 
its being at a high level to carry it toa 
high-level cistern, from whence it can be 
used for supply to boiler or any other 
purpose. (The Condenser itself may form 
the support for a high-level cistern as 
illustrated.) By an arrangement of valves 
the water may be shut off, and an air 
orifice opened, when air will pass through 
instead of water, or both air and water 
can be shut off. The power of the 
Condenser is, therefore, entirely under 
control. 

The Condenser may be seen in opera- 
tion at the Brentford Gas- Works. 








High Level Tank _ 

















Rater Outlet 






















Water Inlet 




















For further Particulars, apply to 
Mr. F. MORRIS, GAS-WORKS, BRENTFORD, 


OR TO 


S. CUTLER & SONS, 


PROVIDENCE WORKS, MILLWALL (Near the Steamboat Pier), LONDON, E. 
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CANNEL COAL MERCHANT, 148 GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C., 


ROBERT MARSHALL, | FERRAND DAVIES, 





198, ST. Visi CENT STREET, GLASGOW. | ; AGENT FOR 
SHOTT’S BOGHEAD. THOMAS BARR’S LESMAHAGOW MAIN CANNEL, 


LOTHIAN’S CANNEL — NEWTON, CHAMBERS, & CO.’S SILKSTONE GAS COALS. 


Yields 12,500 cubic feet of 34-candle r ton, and 9 ewts, 
of excellent coke, containing oni 4 Led cent. of ash, Analyses and Quotations on application. 


MUIREIRE, No. 1, CANNEL | WILSON CARTER AND PEARSON, 


Yields 12,160 cubic feet of 32°5-candle gas per ton, and 


10 cwts. of excellent coke, containing only 5 per cent. of ash. G AS CO AL AND C ANNEL F ACTORS " 











OLD WEMYSS CANNEL Supply to any Railway Station or for Export all kinds of Fuel for Gas purposes, 
Yields 13,320 cubic feet of $2°5-candle gas per ton. 
Prices and full Analyses on application. Address— CHIEF OFFICES: 


GAS COAL. ~~ | TEMPLE BUILDINGS, 50, NEW STREET, BIRMINGHAM. 
OPE & PEARSON, LIMITED, have 


now the authority of several of the most eminent 

Gas Engineers of London in stating that their Coal e 
— in sroteent working wy a 3 Seet of gas, 
with an illuminating power o, candles; or by the ™ 1 
standard burners now used by the London Gas Companies, ELLIS LEVER & CO., Central Coal Offices, 46, Cannon Street, London, E.C., 
an paaneinating power equal to 174 candles. i : 

One ton yields 12} cwt. of good coke. This Coalean | and 6, Piccadilly, Manchester, are prepared to contract for the supply of THE BEST 
 e shipped from Hull, Goole, Liverpool, Morecambe, Ang “ h F Anal a 
and Barrow ' 5 . r i 781 

Ts Tetaer sastecte, its Pene ite Pusene, CLASSES of CANNEL and GAS COAL, for long or short periods, Analysis an 
LIMITED, West : id ing and Silkstone Collieries, near  LExps. | prices on application. 














SCOTCH CANNEL COALS. 
Analyses of the various Coals will be forwarded or cpp'i- 
aitmemnm, Gumeenen. Shippers of Steam and House Coal 


The Subscriber is prepared to contract for the supply « : x L L : Ss . E Y E R & C re) my 
cation, 
Established 1840. AT ALL 


JAMES MKELVIE, ‘CANNEL AND GAS COAL CONTRACTORS, 
HEBBURN MAIN GAS COALS. ENCLISH, SCOTOH, AND WELSH PORTS. 





Fern rp of Wermouth, writes on Net Moke 
ad ave used about tons of this Coal, wit thin 

the best possible results, although not always under the 

most favourable circumstances. My Coal coscent made \4 6, C A N N O N s T R E B qT, L O N D O N, 


up to Midsummer last showed a makeage of 10,524 cubic | AND 
feet per ton of 144-candle gas, and not a hundredweight of 


Cannel used. This statement would, I know, be incredible 6, PICCADILLY, MANCHE STER. 


to many men, and may provoke the remark, * How much 
of it is paid for? For the gratification of such, IT have to 


say that, of the above quantity, 9866. cubic feet per ton | 
of Coal ¢ carbonized were brought to charge and duly paid | ECONOMY IN THE PRODUCTION OF GAS. 
for, with the exception of about 6s. per cent. for bad debts, | 
The coke is of excellent quality. The above facts I hold 
to be a greater recommendation to your Coal than any words | ; é 5 N I C C E M E N 
of mine could be.” Leen 
For Jointing and Repairing Retorts and Ovens én action and owt of action. 
PRICES ON APPLICATION, EITHER F.0.B, OR : ae 








A Pamphlet on the advantages of the above, with modes of Application, References, Prices, &c., free by 





BY RAIL IN TRUCK LOADS. post, from the Sole Manufacturer, 
THE TYNE Oak f eectenet paling OWNERS, WILLIAM RICHARDSON, Gas anp Hypravtic ENaIneer, 
29, QUAYSIDE, NEW CASTLE-ON-TYNE. CHARLES HENRY STREET AND BISSELL STREET, BIRMINGHAM. 
LIMITED, 


District Orrice: 97, NEW STREET, BIRMINGHAM; Agent: W. M‘GOWAN; 
Supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, &c. 


N.B.—The Wigan Coal and Iron Company, Limited, are exclusive owners of the well-known 
HAIGH HALL AND KIRKLESS HALL GAS COAL COLLIERIES. 


ALBERT GAS COAL. 


THE DERBYSHIRE 


SILKSTONE COAL COMPANY, 


LIMITED, 


CAN OFFER A 


GAS COoOoatkL 


Of superior quality, delivered in trucks at any Railway Station in England, orshipped on boardat Hall, Grimsby Docks, or Barrow-in-Furness. 
Purified gas per ton of coal in cubic feet (average) ° ‘ ° ° 10,775 
Hluminating power incandles ... . 6 a . .* 14°71 
Weight of coke in lbs. per ton of coal , : . : ‘ ° ° 1502 


ANALYSIS AND PRICES ON APPLICATION TO 
Mr. EDMUND TAYLOR, Secretary, 
ALBERT COLLIERY, NEWBOLD, NEAR CHESTERFIELD. 
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THE SILKSTONE & DODWORTH COAL & IRON COMPANY, LIMITED, 


DODWORTH, BARNSLEY. 








BENJAMIN WHITWORTH, Esq, MP... . . . . . « « +» Chairman. 
Mr. RICHARD HARTLEY . , Managing Director. 





REAL OLD SILKSTONE GAS COAL. 





JAMES PATERSON Esq., Gas Engineer, of the Warrington Gas Company, reported, Aug. 10, 1875:— 
“This Coal possesses remarkable qualities as a gas and coking coal, and appears SECOND TO NONE IN THE KINGDOM. 
It contains the large quantity of 699 lbs, of illuminating matter, and 1498 lbs. of coke to the ton, and produces 12,240 cubic feet 
of 16°66 candle gas.” 


The above Company are raising nearly a thousand tons of the Real Old Silkstone Gas Coal per working day. 


PRICES QUOTED TO ANY RAILWAY STATION, OR F.0.B. HULL, GRIMSBY, GOOLE, KEADBY, LIVERPOOL, 
AND FLEETWOOD. 


HYDRATED PURIFYING MATERIAL, 


Samples on application. 


MESSRS. SPENCE BROS., LIMITED, 


Will be glad to supply the above on the most favourable terms, 


And to treat, by Purchase or Exchange, for Spent Oxide. 
PRICES ON APPLICATION. 


ALSO PATENT DRY COPPERAS FOR EXTRACTING AMMONIA. 
VICTORIA CHEMICAL WORKS, BRADFORD, NEAR MANCHESTER. 


i ae Ga 


<> Peal ska > 40, a 














CLIFF & SONS, 
WORTLEY FIRE-BRICK WORKS, 
Near LEEDS, 


London Wharf: No. 4, inside Great Northern Goods Station, 
EI fxs King’s Cross, N.; 
aw N c LIVERPOOL: Back Leeds Street. 









EXCELLENCE f 





SPECIAL NOTICE.—Our Patent Machine-made Retorts have now been in actual 
work nearly 1000 days, and are yet in good order. References on application. 
July 2, 1877. 


NEWTON, CHAMBERS, & CO., 
THORNCLIFFE IRON-WORKS AND COLLIERIES, 


NEAR SHEFFIELD, 


CELEBRATED SILKSTONE GAS COALS. 


The various descriptions of Gas Coal produced from the above Collieries possess an unequalled 
reputation, combining in a large degree the constituents essential for the production of the best 
quality of Coke and Gas of a high illuminatiag power. 

A recent extensive development of the Colligries enables us to offer increased supplies. 


the — PATERSON, Esq., of Warrington, after testing various qualities of our Coal, has sent 
“ he, owing testimony of their merits:— “ Warrington Gaslight and Coke Company, 
ReGRS. Newton, CuamsBers, anv Co., Offices, Mivrsey Street, Warrington, April 23, 1877. 
; GantLemEn,—After carefully testing the various samples of Gas Coals sent from your Collicries for analysis, I have 
ne in reporting them as belonging to the highest class of Gas and Coking Coals. 
le The average of Nine samples gives a yield of 12,500 cubic feet of 154-Candle Gas, being equivalent to 664 Ibs. 
oth perm per ton, and 1420 lbs. of fixed carbon of a very superior quality. All the samples bear a close relation to each 
er in value. “ Yours truly, “ JAMES PATERSON.” 


Full particulars will be sent on application to us—address as above. 
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CROLL’S 
DRY GASMETERS, 


ce " _ 


ponpon, 185 COMBINING ALL THE LATEST IMPROVEMENTS, ‘20% 182; 








NEW YORE, 1853 + DUBLIN, 1865; — 


PARIS, 1856. MANUFACTURED ONLY BY PARIS, 1867 


THE GAS-METER COMPANY, LIMITED, 
238, KINGSLAND ROAD, LONDON, N.E. 


ALEXANDER WRIGHT & CO., 


MANUFACTURERS OF 


“WHT” AND “DRY” GAS-METERS, 
STATION-METERS, AND GOVERNORS. 
METERS, BOXES, REGULATORS, AND ALL REQUISITES FOR PUBLIC LIGHTING. 
TESTING APPARATUS for all purposes relatingeto. Gas, &e. 


MR. VERNON HARCOURT’S COLOUR TESTS, 
Descriptive particulars, per post, 2d. 








ao, Sia, & 5G, MIL.LBANK STREET, WESTMINSTER, 


LONDON,. 8.W. 
R. LAID 





LAW AND SOW, 


EDINBURGH GLASGOW. 
pasibutactersrs of 
CONSUMERS IMPROVED WET GAS-METERS, 
THE UNVARYING WATER-LINE GAS-METERS, 


IMPROVED DRY GAS-METERS, in Cast-Iron or Tin-Plate Cases; 
STATION-METERS, ALL SIZES, up to 15 feet Square, with PLANED JOINTS; 


Experimental Meters, Photometers, Pressure-Gauges, 
Governors, Test Holders, &c., &C. 


LONDON OFFICE: 106, CANNON STREET, E.C. 
JOHN ABBOT & CO., LIMITED, 


MANUFACTURERS OF 


IMPROVED 


HYDRAULIC CRANES & HOISTS, 


Efffectinge an IMMENSE SAVING in the cost of discharging 
Coals from Vessels, Barges, &c. 


HYDRAULIC RAMS FOR LIFTING AND LOWERING PURIFIER COVERS. 
GAS PLANT GENERALLY, PIPES, ROOFING, TANKS, &c., 


PARK WORKS, GATESHEAD. 
LONDON OFFICES: GLASGOW OFFICES: 


2, SUFFOLK LANE, CANNON STREET, E.C. 54, ST. SHOCH'S SQUARE. 
a —— 
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” talent Printed by Wau. TAM Bovantos Kine (at the offiee of Claytoa and Co. 7 Bouverie t Street, Fle et Stre eet ‘); and publi shed by h h im at No. n, Bolt Court, Fleet Street, 
in the City of London,—Tuesday, July 9, 1878, 
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